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INTRODUCTION  TO  VOL.  XIII. 

November  1871. 


(1.)  The  Koval  Observatory,  Edinburgh,  is  situated  on  the  Colton  Hill,  in  the<^*l™''«;pi 
North-eastern  quarter  of  the  city,  or  between  Edinburgh  and  its  sea-port  of  Leith,  in'^h  "torT  E ,n 
Latitude  North  35  .57'  23  2"  (by  Mural  Circle  observation),  and  in  Longitude  West  of 
Greenwich  12“  43  0.5“'  of  time  (by  electric  telegraph  observations  of  star- transits  in 
concert  with  Greenwich).  The  height  of  the  floor  is  348  6 feet  above  the  mean  level  of 
the  sea  in  the  Firth  of  Forth  near  Leith,  and  the  Variation  of  the  Compass  (as  measured 
in  October  1871,  with  a borrowed  needle)  is  22"  4(!'  West,  nearly.  See  Plate  10  at  the 
end  of  the  Volume, 

(2.)  The  chief  instruments  of  the  Observatory  are  an  8-foot  Transit  Instrument  and 

. , t Obermlcrr. 

u fj-fbot  Mural  Circle:  their  Hiipportmg  piers,  of  Cnii^leitli  sandstone,  are  founded  at 
once  on  the  earth-fast  porphyritic  trap-rock  which,  nfter  having  in  geological  ages 
pushed  through  the  surrounding  beds  of  carboniferous  sandstone,  now  forms  the  summit 
of  the  C'alton  llili.  Supplementary  to  the  above  leading  instruments  (already  described 
as  to  their  details  in  former  volumes)  there  is  a train  of  Sidereal  clocks  under  electric 
control  of  one  governing  clock  kept  in  a dark  closet  of  approximately  uniform  tempe- 
rature. There  is  also  a train  of  electrically  controlled  Mean  Time  Clocks,  of  which  the 
governing  clock  is  daily  adjusted  to  the  tenth  of  a second,  extending  from  the  Obser- 
vatory over  the  city  of  Edinburgh,  and  including  in  their  course  a Time-Ball  on 
Nelson’s  Monument,  and  a Time-Gun  at  the  Castle,  for  daily  timo-signals  at  1 o’clock 
to  the  public,  besides  a special  controlled  clock  at  the  General  Post  Office,  North 
Bridge,  which  clock  is  made  a second  Edinburgh  centre  for  distributing  the  true  time 
as  found  daily  by  star  observations  taken  in  the  Observatory.  There  is  likewise,  under 
a small  Domo  originally  built  for  an  altitude  Azimuth  Instrument,  an  apology  for  an 
Equatorial,  soon  however  to  be  replaced  by  a powerful  example,  or  a reflecting  Equa- 
torial of  large  aperture  nnd  short  focal  length,  by  Mr  Howard  Grubb  of  Dublin : and 
there  is  further,  outside  the  building,  a sot  of  deeply  sunk  rock-thermometers  for  physico- 
meteorologie  observations. 

(3.)  The  personal  establishment  consists  of  an  Astronomer,  nominally  connected 
with  an  honorary  Professorship  in  tho  University  of  Edinburgh,  and  two  Assistant 
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Astronomers.  The  first  of  these  assistants  is  Mr  Alexander  Wallace,  M.A.,  who  lias 
held  the  post  most  creditably  since  1834;  and  the  second  is  Mr  J.  Walter  Nichol, 
appointed  in  December  1870  ; his  predecessor,  Mr  Peter  Williamson,  having  resigned 
in  the  spring  of  the  same  year. 

(4.)  The  work  of  the  establishment  consists  in  keeping  up  the  observations,  eompu 
tat  ions,  printing,  and  general  service  of  the  various  instruments  already  enumerated  ; 
besides  computing  the  bi-diurnal  observations  made  at  55  Meteorological  Stations 
connected  with  the  Meteorological  Society  of  Scotlaud,  and  furnishing  the  results  ready 
for  immediate  printing  to  the  Registrar-General  of  Births,  Deaths,  and  Marriages  in 
Scotland,  in  whose  Monthly  and  Quarterly  Reports  they  are  accordingly  printed  with 
eminent  punctuality  and  despatch.  There  are  also,  at  uncertain  intervals,  and  as 
exigencies  in  the  progress  of  science  may  require,  special  researches,  examinations,  or 
correspondence  entered  into  by  the  Astronomer,  and  pursued  to  the  utmost  extent  of 
his  available  means,  ability,  and  time. 

(5.)  The  present  volume,  XIII.,  is  intended  to  record  all  the  original  observations 
of  more  paramount  interest  made  by  the  personal  staff  of  the  Observatory  from  1800  to 
1869,  with  some  additions  in  1870  and  1871.  But  though  the  volume  is  thus  a large 
and  collective  one,  the  exhibition  of  tho  results  of  star  observations  with  Meridian 
Instruments,  always  the  principal  work  of  this  Obaervatoiy,  Inis  been  given  in  distinct 
annual  sections  following  each  other  year  after  year,  in  the  same  ordgr  and  almost 
precisely  in  the  same  manner  of  treatment,  as  commenced  by  the  first  Astrenomcr- 
ltoyal  for  Scotland,  the  late  Prof.  Henderson,  in  his  separate  annual  volumes.  In  our 
present  thick  volume,  therefore,  the  purely  astronomical  portions  for  all  the  years 
included  holds  the  first  place,  and  represents  finally  about  11,000  star  places  in  Right 
Ascension  and  6000  in  Polar  Distanco.  Then  came  tho  physico-metcorologic  ol» 
rations  of  the  rock-thermometers  to  the  extent  of  2600,  with  notices  of  a discussion  of 
previous  observations  of  them  from  their  commencement  in  1837,  to  the  extent  of  *400 
observations  altogether;  and  then  tho  general  Meteorologic  results  deduced  by  our  staff 
in  this  Observatory,  from  observations  by  the  Meteorologic  Society  of  Scotland  m l 
extent  of  over  7 millions  of  such  observations.  These  are  followed  by  upwanls'of  no 
pages  of  closely  printed  measures  taken  in  his  Great  Pyramid  research  of  18«-  i 
present  Astronomer ; and  the  volume  is  concluded  with  the  hi*tnri™l  . ? , 

Observatory’s  affairs  or  tho  series  of  Reports  and  sometimes  separate  Mr  °f  tLe 

by  the  Astronomer  to  the  Board  of  Visitors  at  their  Memmrapresented 

the  Observatory  during  the  interval  which  has  elapsed  since  tl  tC‘ '^lVe. ' lsl(atlolls  of 
volume  in  1864.  1 C<‘  811,10  thc  Pub«*«ition  of  our  last 
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IX 


POSITIONS  OF  TIIF.  TRANSIT  INSTRUMENT, 

I8li0-I8tii>. 


Togethek  with  tho  | position  of  the  Transit  axis  in  level,  am  I in  azimuth,  is  here 
joined  the  position  of  the  telescope  with  reference  to  the  axis  or  the  error  of  collima- 
tion, — as  that  is  deduced  by  the  same  observations  of  place  of  the  middle  wire  by 
reflexions  in  the  Mercury  trough,  wherefrom  the  level  error  is  ascertained. 

The  azimuth  error  is  determined  by  Polar  and  equatorial  stars,  but  connects  itself 
in  the  inquiry  with  the  other  two  errors,  as  it  refers  to  another  element  of  the  position 
of  one  and  the  same  axis. 

llefore  commencing  the  reductions  of  observations  from  1 SCO  to  18(59,  a general 
examination  of  the  ascertained  instrumental  corrections  was  made  for  the  period  1849 
to  1*09  inclusive,  as  per  published  observations ; and  the  details  are  given  further  on. 
These  showed  that  the  collinintion  error  is,  excepting  when  pointedly  disturbed  artifi- 
cially. very  nearly  constant : but  that  the  level  error  has  an  annual  cycle  of  0 :29  sec. 
= and  the  azimuth  error  of  (>  <54  sec.  = 9 00";  and  also  that  there  is  a march 

from  year  to  year,  or  a probable  cycle  of  many  years,  dependent  mainly,  but  not  always 
very  closely,  on  the  mean-temperature  variations  of  the  same  years. 

Tt  is  further  found  that  the  date  of  the  annual  maximum  for  Level  is  later  than  for 
Azimuth ; the  former  luting  on  August  I,  and  the  latter  on  June  30.  And  it  is  found 
that  the  rariatiou * of  range  are  no  less  than  nine  times  greater  in  Azimuth  than  in  Level. 

Now,  all  these  features  are  extremely  similar  to  those  which  I detailed  in  \ olume 
VII.  (or  that  for  1841)  pp.  8(5  to  101),  as  characterising  the  instrument  in  my  predecessor, 
Prof.  Henderson’s,  time;  and  when,  by  taking  tho  proportion  of  wave  area  for 
each  half  of  tho  year,  from  n curve  of  tho  quantity  dealt  with  in  connection  with  the 
time,  it  was  shown  how  far,  comparatively,  the  apex  of  maximum  was  thrown  later  in 
the  year  than  the  middle  of  tho  same  by  the  increase  of  the  second  number  of  tho  pro- 
portion ; as  thus, — 


lt  or  temperature  of  rock  3 feet  deep, 

1 

: 1941 

1,  or  surface  temperature  of  rock, 

1 

: 1-639 

Thermometer  attached  to  Barometer,  . 

1-220 

Thermometer  in  air  outside, 

. = 

1114 

Level  correction  of  Transit  Axis, 

1 

: 1276 

Azimuth  correction  of  do 

1 

: 1040 

From  these  numbers,  assisted  by  the  accompanying  feature  of  tho  daily  variations 
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Positions  of  the  Transit  Instrument. 


being  greater  in  each  case,  accordingly  with  the  decrease  of  the  second  proportional 
number, — I arrived  then  for  both  azimuth  and  level  at  the  same  conclusion  as  my  pre- 
decessor had  previously  done  for  the  level  alone  ; or,  that  the  cause  of  the  instrumental 
variations  was  temperature,  and  that  the  medium  through  which  it  acted  could  not 
possibly  bo  anything  connected  with  the  rock  of  the  general  hill,  and  least  of  all  as  acted 
on  by  sunshine  more  on  the  Western  side,  100  feet  distant,  than  the  Eastern  side,  300 
feet  distant  or  more, — as  often  advanced  by  several  respectable  citizens — but  that  it 
must  be  something  small,  easily  affected  by  variations  of  heat,  and  located  both  within 
the  observing  room,  ami  abort'  the  floor. 

I then  pitched  on  a rather  unscientific  arrangement  of  the  adjusting  screws  in  the  Y 
liearings,  as  probably  the  cause  ; and  was  enabled  soon  after  (or  in  1848)  to  have  these 
adjustable  bearings  removed,  and  un-adjustable  bearings,  formed  of  very  large  slabs  of 
cast-iron  substituted  for  them.  Mounted  on  these,  the  instrument  certainly  proved  itself, 
at  many  and  many  a reversal,  to  be  far  steadier  and  more  trustworthy  than  before  —but 
the  principal  fluctuations  of  position  produced  by  temperature  have  re  appeared,  very 
nearly  the  same  in  actual  amount  as  previously,  and  with  many  of  the  same  character- 
istic features  both  in  level  and  azimuth  as  in  earlier  years. 

What  then  is,  after  all,  the  agency  through  which  the  temperature  acts;  for  tempe- 
rature it  is,  we  may  now  say,  even  more  certainly  than  before,  both  on  the  strength  of 
the  law  of  march  of  mnny  years,  as  well  as  the  cycle,  often  repeated,  of  a single  year  ? 
An  effect  too,  in  its  damaging  quickness  of  action,  in  the  azimuthal  direction  more 
especially,  which  it  would  bo  exceedingly  important  to  the  character  and  presti-o  of  a 
first-class  Meridian  instrument,  to  get  rid  of  in  actual  and  original  fact,  if  possible 

Lamp  experiments  wore  accordingly  tried,  and  are  detailed  below  showing  tb  it 
these  stone  piers  (though  thickly  painted)  are  strangely  sensitive  to  very’ small  iwti  .* 
of  radiant  heat  from  mere  culinary  sources.  They  seem  indeed  to  drink  it  in  dm  t ^ 


a sponge  docs  water  ; and  the  excessive  character  of  the  azimuth  disturbances'  r « 

““fr/r  ~ ■'»  ,Wi„„  ,* 

whole  pier,  that  should  be  vertical,  slantingly  out  of  that  . 

of  ,l,o  transit  with  it,  and  thorel,,  dovinUn/ii  „ ££*"* ; “W  *.  ui. 

This,  then,  is  the  fault,  viz.,  piers,  whose  sides  arc,  paint  execute, I 1...™  i , 
be  influenced  by  any  source  of  heat,  even  a little  hand-lamp  ■ and  « l ’ ,uili  r,;:‘(1y  to 
to  exaggerate  on  their  summits,  the  effect  of  auy  alteration  in  the  lemul ",  Si  * M 
The  data  whence  the  preceding  conclusions  are  drawn  are  given  M ■ Slde8, 
iug  tables,  whose  contents  may  be  thus  succinctly  described  -1  'U  1 10  foUow' 

(!•>  Wcek,y  observations  both  of  temperature  (in  degrees  o • 

different  depths  and  in  air,  as  well  as  of  the  positions  of  th  T • m eartl‘  at  ° 
seconds  of  time  or  86,400  to  the  circle)  for  each  week  in  the  *-  • r U Mt  (exPrc8sed  in 
regarded  as  the  history  of  a year  touching  the  positions  of  Tho  wh°le  to  be 

temperature  with  tho  ancient  adjustable  Y hearings  'e  lranait  hstrument  and 
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(g.)  Weekly  observations  both  of  temperature  (in  degrees  Fahrenheit)  in  earth  at  5 
different  depths  and  in  air,  as  well  as  of  the  positions  of  the  Transit  axis  (expressed  in 
seconds  of  time  or  8(5,400  to  the  circle)  for  each  week  in  the  year  1850.  The  whole  to  be 
regarded  os  the  history'  of  a year  touching  the  positions  of  the  Transit  Instrument  and 
temperature  with  the  present  un-adjusbiUe  Y bearings. 


(55.)  The  Transit  (msitions  and  Earth  temperatures  at  two  depths  for  every  month  in 
each  year,  year  after  year  from  1849  to  1859. 


(4.)  Collective  view  of  the  mean  annual  amounts  and  annual  ranges  both  of  Transit 
positions  and  Earth  temperatures  from  1848  to  1 859. 


(5.)  Transit  positions  and  Earth  temperatures  at  two  depths  arranged  in  Months, 
from  1840  to  1859. 


(<5.)  Collective  view  of  Mean  monthly  amounts  and  monthly  ranges  of  both  Transit 
positions  ami  Earth  temperatures  at  two  depths  for  the  period  1849  to  1859. 


(7.)  Transit  positions  and  Earth  temperatures  at  two  depths  for  every  month  in  each 
year,  year  after  year  from  18(50  to  18(59. 


(8.)  Collective  view  of  mean  annual  amounts  and  annual  ranges  of  both  Transit 
positions  and  Earth  tomi>oraturcs  at  two  depths,  year  by  year  from  1860  to  1869. 


(9.)  Transit  positions  and  Earth  temperatures  at  two  depths  arranged  in  months 
from  18(50  to  1809. 


(10.)  Collective  view  of  Mean  monthly  amounts  and  monthly  ranges  of  both  Transit 
positions  nud  Earth  temperatures  at  two  depths  from  I860  to  1869. 


(11  to  16.)  Experiments  as  to  the  effects  of  hand  lamps  and  gas-lights  in  altering 
the  level  correction  of  the  Transit  piers. 
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(17  to  18.)  Experiments  as  to  tbe  effects  of  hand  Limps  in  altering  the  azimuthal 
position  of  the  Transit  piers. 

(10.)  Experiments  as  to  the  effect  of  measured  weights  pulling  horizontally  in 
disturbing  the  azimuthal  position  of  the  Transit  piers. 


(20.)  General  results  of  the  lamp  and  weight  experiments,  in  altering  the  level 
correction  and  azimuthal  adjustment  of  the  Transit  piers. 


I f 


i 

. i 


The  contents  of  several  of  theso  Tables  are  further  exhibited  to  the  eye  in  a series 
of  plates  at  the  end  of  the  volume,  where 

Plate  1 represents  Table  1 ; or  gives  the  history  week  by  week  of  a year  of  Transit 
positions  and  earth  temperature  at  five  depths  with  the  air  temperature,  for  the 
year  1841,  or  when  the  Transit  Instrument  was  still  in  its  ancient  adjustable  screw 
hearings. 

Plate  2 represents  Table  2 ; or  gives  the  history  week  by  week  of  a whole  year  of 
Transit  positions  and  earth  temperatures  at  five  depths  with  the  air  temperature,  for 
the  year  1850,  or  after  the  Transit  Instrument  was  established  in  its  present  huh- 
adjmtnUe  bearings. 

In  both  these  plates  it  will  be  seen  that  the  azimuthal  variations  of  the  Transit 
instrument  are  larger  than  its  level  variations : that  they  both  follow  the  law  of  tempo 
raturc : not  so  rapidly  or  with  such  violent  weekly  variations  as  the  air,  or  even  the  3 
inch  deep  earth  thermometer,  but  more  quickly  than  the  *i,  12,  or  24  French  feel  decn 
thermomoters.  * 

But  on  contrasting  these  plates  with  each  other,  it  will  bo  seen  that  the  weekly 
variations  of  Transit  potion  have  been  rather  notably  reduced  in  the  second  ca.se  by  the 

adoption  of  the  non-adjustable  Y bearings,  though  the  general  amount  between  summed 
and  winter  is  nearly  what  it  was  before.  summer 

Plate  3 represents  part  of  Tabic  4,  or  eivcg  the  h»  i 

of  11  years  from  1849*  to  1859,  of 

temperature  at  two  depths,  viz.,  3 inches  and  3 feet  ' ^ empelatupe' 1111,1  Ea**1* 

The  most  important  feature  to  be  remarked  here  is  the  , 

tion  and  temperature  arrives  at  its  respective  maximum  The  love  h ‘^i  ^ !,UCtUa’ 
air,  and  3 inch  earth  temperature  but  not  <tn  It  f ,elnb'  later  than  the 

the  urtauth  U actual!,  JL  T™  U,  “ “ l0“  '"’b  toml*er»tuiv  : while 
produced  b,  the  S,„  tau  „r  "-uw,  X " *“  “*  >"»* 

pisro  skin  deep  uni,— for,  wlieu  ,|15  |le„  ta,  f c,ill“»We  »d«  of  the 

whole  substance  of  the  pier,  fcvel  tm>,  u ^ ^ 1 «*>»  the 

Plate  4 represents  that  part  of  Table  4 1 • , ' 

table  4,  which  gives  the  ranges  of  both  instrumental 
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and  temperature  fluctuations  from  1840  to  18'»0  ; and  shows  that  over  and  above  this 
mean  temperature  of  a month,  the  range  of  temperature  in  the  same  time  has  an  effect 
of  its  own  on  tho  fluctuations  in  position  of  the  Transit  axis,  and  far  more  notably 
in  tho  azimuthal,  than  tho  vertical  direction. 

plate  5,  gives  from  Table  7,  tho  history  of  tho  mean  annual  positions  and  mean  annual 
temperatures  from  1*49  to  1*69,  showing,  with  some  intermediate  anomalies  and  those 
chiefly  in  azimuth,  yet  still  pretty  well  proving  by  tho  concluding  years  that  no  parti- 
cular alteration  from  any  cause  except  temperature  hits  acted  on  tho  Transit  piers 
during  tho  long  space  of  21  years  ; or  that  at  least  they  arc  safe  from  any  unequal  sink- 
ing or  twisting  on  their  foundations  in  the  cumulative  manner  too  common  in  other 
Observatories,  where  their  piers  are  founded  on  soft  soil,  pervious  to  water. 

Plate  6 gives  the  history  of  the  same  21  years  from  1*49  to  1809  as  regards  tho  effect 
of  range  of  temperature  in  each  year,  as  distinct  from  the  absolute  mean  tetnjH-rature, 
iu  producing  range*  of  instrumental  fluctuation  of  position. 

Plate  7 represents  from  Tables  11  to  10  six  experiments  with  artificial  lights,  as  to 
their  power  by  radiant  heat  to  increase  tho  height  of  one  transit  pier  over  tho  other, 
or  produce  “ level  error.”  At  tho  beginning  of  6,  out  of  the  0,  experiments  it  will  be 
observed  that  there  is  a negative)  effect  : that  arises  from  the  fir*l  effect  of  the  artificial 
heat,  applied  in  those  cases  near  the  bottom  of  the  pier,  being  to  produce  azimuthal 
disturbance  or  to  throw  tho  pier  out  of  the  vertical  and  thereby  shorten  its  vertical 
height  which  is  what  the  level  actually  measures.  In  tho  one  and  only  case  where  such 
negative  effect  is  not  perceived,  the  heat  was  applied  at  tho  top  of  the  pier, 

"plate  8 represents  from  Table  17  a series  of  further  measures  taken  during  the 
application  of  artificial  heat  to  ascertain  tho  disturbances  produced  timultaneoutiy  Uth 
„n  the  heel 't ml  the  .nhnuth  of  a transit  pier ; ami  they  confirm  the  previously  expressed 
conclusion  that  the  first  negative  effect  in  the  level  is  accompanied  by  an  extra  amount 
of  effect  in  azimuth.  At  the  foot  of  this  plate  are  also  shown  tho  results  of  applying 
weights  to  pull  the  top  of  tho  piers  out  of  azimuthal  position  : an.l  when  tho  weights 
were  removed,  the  piers  sprang  back  so  decidedly  up  to,  if  not  beyond,  their  first  position, 
as  to  show  that  tho  fixing  of  the  base  of  tho  piers  to  their  foundation  rock  must  be  very 

' "Tphites  9 and  10  arc  mainly  intended  for  other  portions  of  the  volume;  but  will 
servo  also  in  this, -the  former,  to  testify  to  the  continually  varying  amounts  of  tem- 
perature modified  by  the  part  of  tho  Observatory  or  instruments  being  acted  on ; and 
iho  latter  to  illustrate  the  general  position  of  the  Observatory,  and  especially  of  he 
rock-thermometers  which  have  proved  so  useful  in  this  inquiry,  on  1 m top  o >e 
(,’alton  Hill. 
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TABLE  I. 

ROYAL  OBSERVATORY,  EDINBURGH. 


Wbekly  Observations  in  1841  of  Temperature  (in  Degrees  Faiir.)  in  Earth  ani» 
Air,  and  op  the  Positions  op  the  Transit  Axis  expressed  in  Seconds  ok  Tixie  or 
86,400  to  the  Circle  for  each  Week  in  the  Year  1841.  (See  Vols.  VII.  and  XI.) 


1*1*. 

24  foot  deep 
nth  Therm . e 

2 1»iv t deep  1 6 feet  deep  1 
•rib  Tlierm.j«arth  Thcrni.Ji 

8 feet  deep 
•arth  Therm. 

8 inch  doep 
earth  Therm. 

Thera*.  In  ai 
under  a box. 

Leitft 

oometinna. 

Azimuth 

earroetKtua. 

J miliary  5 
11 
IS 

25 

F«h,  1 

S 
15 
22 

March  1 
8 

15 
22 

29 

Aiiril  6 
12 
19 

26 

May  3 

10 

17 

24 
31 

Jone  7 

14 
21 
28 

July  5 

12 

19 
26 

Augnat  2 
9 

16 
23 

30 

Scut.  6 

13 

20 
27 

October  4 

11 

18 

25 

Nov.  1 

8 

15 
22 
29 

Dec.  6 

13 
20 
27 

47*35 

47-35 

4733 

47  30 

47-28 

47-23 

47  18 

4712 

47-05 

4698 

•16-89 

46-62 

4674 

46-67 

46-60 

4653 

46-47 

4641 

46  37 

46  33 

46  28 

46'24 

46-23 

46  20 

4618 

4617 

4618 
46-19 
4622 
46-24 
46-28 
46  33 
46  36 
46-42 
46-48 
4655 
46-64 
46-68 
46-76 
46  84 

46- 91 

47- 00 
4706 
47-12 
47-18 
47-27 
4731 
47-34 
47-39 
47-43 
47-44 
4744 

46-69 

46  43 

4614 

45-83 

45-49 

45  19 

44-92 

44-66 

44-45 

44-32 

44-24 

44-20 
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48-65 
48-78 
48-90 
48-94 
48-91 
48-81 
48-64 
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4824 
4800 
47-70 
47-38 
4713 
46-89 

43-22 
42  76 

41  99 
4141 
4M1 
4103 
40-62 

40- 84 

41- 28 
41-86 

41- 71 

42- 41 

42  87 
4319 

43- 27 

43  34 

43- 45 
4378 

44- 23 

44- 75 

45- 35 
4602 
4695 
47-45 

47- 98 

48- 38 
4373 
4918 

49- 35 

49- 70 

45- 98 

50- 17 
50  29 
50-45 
50-61 
50-86 

50- 64 
5087 

51- 06 
50-89 
60-41 
49-94 
49-06 
48  14 
4747 
4725 

46- 29 
45-19 
44-74 
44-78 

44  47 
43-64 

39*87 

36- 34 
37  44 
37  25 

38- 45 

37- 59 
37-71 

39- 40 
39-90 
39-60 

41- 75 

42- 81 

43- 28 
42-88 
4284 
4303 
4318 
4493 
4-511 
46-18 
4705 
48-95 
49  65 
60-33 
50-46 

50- 52 

51- 82 
51-13 

51- 67 

52- 20 

51- 78 

52- 46 

51- 85 

52- 59 
6294 
5201 

52- 10 

53- 14 
52-31 
51-30 
5005 
48-72 
46-49 
45-39 
45-19 

44- 63 
41-77 

41- 12 

42- 59 
42  41 
41-06 
39-65 

slo 

30-2 

302 

30- 8 

32- 8 
304 
390 
41-3 
36-8 

440 

47- 2 
•14-6 

441 
420 

40- 8 

429 
45-2 
420 
49-4 
490 
66-2 
500 
490 
522 
54-5 

52- 6 

53- 6 
640 
66-0 
68-8 
53-6 
544 

569 
530 

570 

48- 9 
58-3 
66-8 
61-3 

47- 8 

48- 6 
420 

41- 1 

430 
47-2 

33- 5 
35-5 
390 

42- 8 
410 

31- 4 

34- 3 

3$-7 

328 

35-2 

360 

33-5 

32-3 

450 

49-8 

430 

53- 8 
58  9 
620 

64- 7 
460 
49-5 

51- 7 

52- 6 
470 
580 
540 
709 
69-5 
549 

65- 0 

63- 0 
671 
580 

64- 8 
CIO 
650 
610 
622 
060 
590 
60-8 

54- 7 
589 
COO 
54-3 

53- 5 

51- 9 
440 
447 
47-4 

52- 5 
35-6 
33-5 
46-4 
460 
44-0 
312 
39-8 

See. 

+ 19 
+ 20 
+•20 
+ 20 
+ -18 
+ •20 
+ •11 
+ 10 
+ •14 
+ 06 
+ ■02 
+ 05 
+ 05 
+ 06 
+ 06 
+ 03 

•00 
+ 03 
-04 
-05 
-12 
-12 
-07 

- 03 
-06 
-04 
-06 
-07 
-08 
-13 
-07 
-06 
-06 

OO 

-04 

4-03 

-09 

- 07 
-02 
+ 03 
+ 03 
+ 09 
+ 10 
+ 08 

+ 04 
+ 13 
+ 11 

Baa. 
+ -98 
+ 110 
+ 100 
+ *75 
+ -68 
+ -76 
+ -53 
+ -54 
+ -65 
+ -58 
+ -30 
+ -40 
+ -43 
+ -53 
4-  -43 
+ -43 
+ -36 
+ -36 
+ -16 
+ -17 
+ 08 
+ -04 
+ -32 
+ -41 
+ -37 
4-  -28 
+ 22 
+ -38 
+ -22 
+ -05 
+ 14 
4-  25 
+ 27 
+ -40 
+ 25 
+ -45 
+ -36 
+ -31 
+ -33 
+ -48 
4-  -58 
+ -68 
4-  -76 
+ -72 

+ •62 
+ -78 
+ -88 
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TABLE  II. 

Weekly  Observations  in  the  Year  1H30  of  Earth  and  Air  Temperature,  and  of 
the  Positions  of  the  Transit  Axis.  (See  VoL  XI.  p.  48,  and  p.  250.) 


Dftto. 

Thermometer  in  the  earth. 

Therm,  in 
*ir  loader 
box. 

Level 

correction*. 

Arimnth 

o*r*ctk<na. 

*.'4  fi'et  deep 

12  feat  ilcrp 

ft  fuel  deep. 

3 feet 

ilitK*h*e<h-ii|'. 

I860 

* 

•% 

8m. 

hrt. 

January  7 

47*79 

4747 

4.3-85 

40-28 

311 

369 

+ •07 

+ •57 

14 

4778 

46-89 

4.320 

38-81 

309 

37-6 

+ 08 

+ •45 

21 

4776 

46  60 

42-49 

38-06 

30-4 

30-7 

+ •09 

+ •40 

28 

47-76 

46-27 

4202 

38-79 

38-8 

43-1 

+ 10 

+ 36 

Feb.  4 

47-72 

45-94 

41-85 

39-68 

37-3 

440 

+ 06 

+ 95 

11 

4706 

45-63 

41-91 

39-60 

35-2 

37-6 

+ 06 

+ 99 

IS 

47-00 

45-40 

41  78 

3999 

43-0 
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+ •03 

+ 17 

25 

47-57 

45  21 

42-22 

41-66 

40-6 

494 

00 

+ 15 

March  5 

47-51 

4518 

4281 

42-20 

430 

39-5 

+ •01 

+ 13 

11 

47-41 

45  04 

43-00 

42-82 

39-2 

428 

-01 

+•16 

18 

47-35 

45  03 

4327 

42-87 

400 

47-2 

(-•oi) 

(+12) 

25 

47-27 

45-02 

4343 
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41-6 
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(-•02) 
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April  1 

47-20 

45  03 

4317 

4108 

42-6 

66-9 

(-•02) 
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8 

47-11 

45-01 
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42-82 

46-6 
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-03 
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15 

4707 

44  99 

4359 

43-60 

40-8 
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-03 

-•03 

22 

47-01 
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4415 

41-2 

49-4 
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+ +■2 

29 

46  95 

45-03 

44  13 

44-20 

42-4 

51-7 

-•04 

+ 96 

May  6 

46-91 

45-09 

44  37 

44-43 
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-■04 

+ 97 

13 

46-86 

45  15 

44  55 

44-43 

42-2 

540 

-09 

+ 12 

20 

46  82 

45-23 

4475 

45-53 

45-6 

49-2 

-10 
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27 

46  73 

45  30 

45-24 

46-70 

49  6 

65-2 

-10 

-•18 

June  3 

46-72 

45-38 

45  92 

48-32 

57-4 
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-•20 

-97 

10 

4670 

45-57 

4694 

60-05 

53-2 

66-7 

-•18 

-•19 

17 

46-68 

45-82 

4767 

4992 

509 

55-3 

(-•19) 

(-90) 

24 

46-65 

46-09 

48-10 

6102 

59-8 

73-3 

(-•21) 

(--16) 

July  1 

4665 

46-35 

48-60 

6205 

53-4 
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— 92 

-96 

8 

46  64 

46-63 

49-32 

61-87 

60- 1 

62-4 

-95 

—83 

15 

46-65 

46-92 

49-66 

62-82 

66-8 

67-2 

-96 

—24 

22 

46-66 

4719 

60-33 

5409 

59-4 

69-6 

-96 

—17 

29 

46-68 

47-49 

5114 

54-88 

58-8 

70-6 

-25 

—11 

August  5 

46-62 

47-80 

51-66 

55-31 

57-4 

68-2 

(-’24) 

(-06) 

12 

46-76 

4813 

62-01 

55-27 

66-2 

630 

(-93) 

(-  92) 

19 

46  81 

48-45 

62-32 

55-47 

621 

67-8 

(-22) 

(+02) 

26 

46-87 

48-75 

62-23 

63-20 

61-2 
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-91 

+ 05 

Sept.  2 

46-93 

48-98 

61-75 

5232 

55-0 

64-8 

-•20 

+ 06 

9 

47-00 

4915 

61-52 

6218 

60-5 

60-8 

—20 

+ 11 

16 

47-09 

49-23 

61-31 

6199 

60-0 

60-0 

—19 

+ 92 

23 

4717 

49-32 

5118 

5193 

52-2 

63-3 

—18 

-91 

30 

47-27 

49-38 

5109 

51-40 

46-0 

54-1 

—18 

+ 96 

October  7 

47-33 

49-38 

60-68 

50-08 

47-1 

53-2 

... 

14 

47-41 

49-39 

5019 

48-62 
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61-2 

... 

... 

21 

47-49 

4935 

49-59 

48-80 

42-2 

46-9 

... 

28 

47-55 

49-27 

4912 

46-86 

40-3 

45-5 

... 

Nov.  4 

47-63 

4915 

48-37 

4705 

42-5 

41-6 

... 

11 

47-70 

48-99 

48-16 

46-86 

461 

42-8 

... 

18 

4776 

48-86 

4793 

45-68 

418 

42-8 

... 

... 

25 

47-81 

48-69 

47-35 

45-52 

418 

420 

-•03 

+ •06 

Dec.  2 

47-84 

48-48 

46-83 

48-30 

36-5 

41-9 

- -04 

+ *13 

9 

47-88 

48-29 

46  15 

44  06 

36-6 

37-6 

-•04 

+ •10 

16 

47-89 

4810 

45-75 

43  19 

37-7 

43-8 

-•04 

+ -23 

23 

47-90 

47-84 

45-25 

41-87 

40-1 

46-3 

—03 

+ -20 

30 
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4791 

44  85 
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42-8 

49-4 

-■02 

+ 10 
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to  1*59. 


Month. 
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Felirunry, 


' * f '•  LA. 

a IT”  • F.  I ’ F. 
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» 
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(44'9)' 

-02 
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+ ■01 
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—10 
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•On 

_ 
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-•20 

—12 
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54-6 
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- 
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+oi 

-•19 

-■00 
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5«-2 
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- 
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+•01 

- 14 

+ 05. 
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(507) 

+ 02 

- 

Oulober, 
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+ 03 

49-2 

(45  0> 

•00 

- 

November. 

oo 

•00 

+ 10 
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428 

-03 

Decomlwr, 

-•01 

+ 04 

+ •30 

42  3 
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-Ol 

- 

Mean, 

-07 

+ 06 

46-52 

45-8 

- 
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. 

•25 

-12  131 

,>2.o 

Molltb, 

tsr.a 

€ 

' 

t 

1 <4 

*. 

e 

d. 

9 

a. 

° V. 

°p. 

! . 

.T.unury, 

-02 

-02 

+ •22 

,41-5 

360 

-02 

•f 

February, 

-02 

-Ol 

+ ■25 

38*7 

01-3 

-02 

~ 

March, 

-•02 

00 

+ 22 

38-S 

30-3 

-Ol 

- 

April, 

-•02 

-08 

-17 

It  S 

■13-2 

-Ol 

_ 

May, 

-01 

-15 

-•30  (440 

450 

-Ol 

- 
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-CK 

- *2J 

-■40 

500 

53-4 

-02 

_ 

July, 

■00 

-■28 

-•40 

52  7 

55-4 

-ill 

_ 

August, 

-01 

-•24 

--21 

53-7 

55-2 

-01 

_ 

S«ptLMuber, 

-01 

- -20 

-12 

52-5 

60'6 

- Ill 

- 

October, 

+ ‘2c 

-12 

— 06 

•101 

45-8 

•oo 

November, 
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TABLE  IV. 

Collective  View  op  Mean  Annual  Amounts,  and  Annual  Ranges,  doth  op  Transit 
Positions  and  Earth  Temperatures,  Year  ry  Year,  from  1841)  to  1859. 
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TAI5LE  V. 

Transit  rosiTinxs  and  Earth  temperatures  arranged  in  months,  1840  to  1859. 
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TABLE  VL 

Collective  View  of  Mean  Monthly  Amounts  and  Monthly  Kanc.es  of  doth  Transit 
Positions  and  Earth  Temperatures,  from  1*49  to  1*59. 


Muntb. 

TraosSt  1***1. 
1 JS40  lo  t£60. 

Trftnftll  Aiim  utli. 
1840  lo 

Earth  Tbrnn. 
|8I0  lo  i860. 

Earth  Tturm.  I, 
lMil  to  1859. 

Town  a 

At  tomp. 
1866  lo  1806. 

Mma 

amount, 

lUiigf. 

Mf»n 

#*»•"»  iil. 

Kntiff*- 

Atfwia 

wadiiiff. 

lUuge. 

Minn 
re  •'(lag- 

lUujro. 

MfAB 

rumlm;*. 

January, 

•a 

+ •02 

u 

•13 

+*22 

■. 

•49 

»F. 
41  19 

•P. 

4D 

°F. 

SM 

•F. 

7-0 

• V. 
378 

February,  . 

+ 01 

•12 

+ •20 

■88 

4037 

41 

36-4 

90 

385 

March, 

-03 

•10 

+ 09 

■37 

4101 

52 

3£‘7 

6-8 

40-5 

April,  . • • 

-■08 

•13 

-•09 

•32 

4269 

33 

423 

4 7 

44-8 

M.y,  . . • 

-14 

■10 

-19 

■27 

46C9 

30 

40-7 

5-7 

50  6 

June,  • 

-■21 

•06 

-•29 

•30 

4999 

4-5 

631 

71 

$6*7 

July,  . 

--25 

■08 

-•27 

•32 

5313 

2 5 

6«l 

5-4 

58-3 

August, 

-•25 

•11 

-•12 

-38 

5444 

2-0 

55-8 

59 

57*6 

September,  . 

-•20 

•09 

-■03 

■30 

52-82 

2-5 

619 

4-G 

540 

October, 

-13 

11 

+ 01 

-50 

49-43 

1-5 

4G0 

57 

47-7 

Norember,  . 

-05 

■12 

+ 16 

•40 

| 40-75 

32 

409 

7-7 

408 

December,  . . 

-01 

•09 

+ ■28 

-24 

4244 

28 

38-3 

96 

404 

Ranges, 

| -2" 

•07 

•52 

•64 

I1" 

37 

20-1 

50 

20-5 

XX 
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TABLE  VII. 

Transit  Positions  and  Earth  Temperatures,  Year  by  Year,  from  1860  to  1869. 


lftftO, 

1861. 

1M2. 

M until. 

I*ev«1 

Allan. 

Urei 

Azim 

lefTC-1 

Azim. 

c 

orroo- 

orreo- 

’orreo- 

"'orroc-l 

*4 

*, 

'<  TTtc-  r+irri'C- 

tiona. 

tiona. 

1 

tk»U«l 

ti"D8. 

tiuna. 

tlOIIB. 

BL 

au 

• F. 

■F. 

.. 

1. 

"F. 

0 F. 

a. 

a. 

* F. 

January, 

+ 12 

+ 20  | 

395 

552 

+ •14 

+ -03 

387 

362 

-r  ’17 

-■15 

401 

February, 

+ 12 

+ 10 

376 

31  6 

+ 14 

- -03 

40-7 

368 

+ 11 

-15 

410 

March, 

+ 05 

-07 

36-4 

33-8 

+ 09 

-03  1 

407 

360 

+ 0'J 

-26 

407 

April, 

■00 

-•17 

40  6 

35+8 

+ 04 

- -10 

42-7 

*1-3 

+ 07 

- -40 

42’3 

May, 

-■08 

-■32 

460 

46‘S 

-03 

--so 

45*8 

472 

-CO 

-•60 

160 

June, 

-•09 

-•50 

48'5 

501 

-07 

- *77 

SOI? 

51-1 

-on 

— OD 

193 

July, 

-•11 

-■33 

527 

66'8 

-•11) 

- -7"> 

68-1 

55-8 

-10 

-•53 

510 

AogUBt, 

-■15 

-•32 

630 

522 

-12 

-•70 

53-8 

55*7 

-09 

-•50 

62  5 

September, 

-■12 

-•30 

61  7 

186 

_ 08 

-04 

52*5 

51-3 

-10 

-•45 

52  3 

October, 

-■06 

— '18 

4SO 

•15-4 

- 01 

* *57 

502 

48-8 

-00 

--55 

49  6 

November, 

+ 03 

-20 

44  4 

37-6 

+ 07 

-•45 

44-8 

382 

-01 

--47 

44  2 

December, 

+ 10 

-08 

■11-3 

34-7 

+ ■11 

- *20 

42-4 

36-3 

+ 04 

—40 

420 

Mean, 

-02 

-18 

45  14 

| 

42-8 

+ 02 

-•41 

46-34 

44  7 

+oi 

-•41 

45-96 

U»npe, 

•27 

•TO 

15-4 

212 

•26 

•80 

151 

ISA 

-27 

•40 

11-8 

1806. 

t«0. 

IftfiT. 

Wdl  til 

Uni 

Aiitn. 

Lord  Alim. 

lOcime- 

C.KTOC- 

Ccirri^-Corroc- 

i. 

liooa. 

tiuna. 

tiozii. 

thorn. 

tfcrtl#. 

tiona. 

a. 

a. 

• F. 

0 F. 

a. 

a. 

• F. 

• K. 

a. 

* F. 

January, 

+ n 

-•03 

401 

331 

+ 05 

-•46 

42-3 

30-4 

+ 08 

+ 20 

.19  0 

February, 

+ 10 

■00 

380 

31 T 

+ 03 

-■30 

40-7 

315 

+ *10 

•00 

40  * 

March, 

+ 4>4 

-•30 

38-3 

330 

1 — 02 

-•45 

38-7 

356 

- I«7 

-•*24 

,T.l  -• 

April, 

•00 

-■47 

41-8 

42  4 

-•05 

-•70 

42 '3 

408 

+ oi 

- 28 

11  • 

May, 

•00 

-•5» 

45-6 

47  0 

— 09 

--72 

453 

467 

-ni 

-34 

41-8 

June, 

-•13 

-•73 

510 

543 

-•18 

- -75 

49-3 

61-8 

-07 

- -so 

J uly, 

-21 

-•68 

54-3 

66-6 

_ -22 

-•40 

532 

55-4 

-08 

- -an 

August, 

-25 

-•66 

61-0 

554 

1-20 

-•43 

527 

531 

— *to 

- -49 

' 53-3 
52-5 
18-8 

September 

- 20 

- -67 

54-5 

560 

-•19 

-'40 

510 

49-2 

- -oy 

- 

October, 

-14 

-•69 

600 

47-8 

-07 

-•36 

497 

47-3 

-02 

-•15 

November 

December 

-•05 

■00 

-•G2 

-■48 

I 442 
442 

378 

40-2 

■00 
+ 03 

-■30 

-•15 

45-5 

422 

392 

390 

+ 02 
+ 05 

- 08 
ujo 

15  8 
•127 

Mean, 

,-OG 

-•49 

| 46-4 

44-6 

-08 

-•45 

46-2S 

44  1 

OO 

— 1 

-•31 

4582 

Range. 

•36 

1 -73 

16-5 

254 

27 

•57 

15-2 

20o" 

20 

70 

l+s" 

2i  ■: 


•no 

<6t 

An-! 

51-1 
53  7 


37  0 
380 


•13'T 

ISO 


I.MVi'l 

Alim, 

remit 

Onto- 

t. 

tiiilM, 

llniia 

a. 

a. 

9 F, 

• F. 

I+D8 

- -30 

40  9 

36  8 

+06 

- -35 

410 

37  1 

+ 03 

- -60 

4 2-1 

41+7 

- -<*2 

- 'fafl 

•13-8 

119 

-04 

-•c. 

45  8 

1 J‘J 

-09 

- -67 

19  7 

50. 2 

-13 

..  -‘ti  l 

53  2 

56  8 

-IS 

u.V'J 

-13 

-29 

471 

- -nr, 

-•CM 

467 

45  C 

+01 

-•13 

15-6 

■10  9 | 

+08 

-14 

1+1 

395 

-03 

- 12 

14  67 

■ns 

; *22 

■53 

130  1 20  0 

LctpI  | Azim. 
• um'O- 
i tioai.  tuo* 


Mu  nth , 


* F. 


#F. 


- K 

aso 
3**4 
34  G 

4 **> 

443 


+ 12 

-10 

40-3 

33-8 

Jinttary. 

+-i'» 

- "V> 

39-9 

152 

February. 

+ ■ 5 

-10 

IS -8 

357 

March. 

+ 01 

— *o71 

42*2 

421 

Anri!. 

- 115 

- '►.15 

44  9 

47*5 

31  ay. 

1- -11 

-•67 

49-r 

62  0 

June. 

-•15 

- -ITT 

521 

54-3 

Jill}’, 

-15 

—00 

52  4 

510 

August. 

-10 

-■52 

5 IS 

tiO’5 

Se]>tt»lnl>©r. 

-Ol 

-45 

ISO 

14  3 

October. 

-04 

- -09 

44  7 

420 

Xoromlicr, 

+ 04 

—15 

432 

190 

I k’rif  Jtjhcr. 

- Oj 

—42 

45-84 

44  2 

Mean. 

27 

136 

20-5 

Unnjpo. 

ISM. 


l.i’Vfl  Axitn.  (i 
•’■nucCwt 
ti'  -a*.  ti-  in 


I-  00 
+ 0‘. 
4*04 
-••'3 
- *05 


I #•»!•! 

(InOL 


" F.  F. 

-•13  i ll  -’  35 -8  . -nr 
-'13  I 110  39S  - he 

-•20  12  3 m — H 
- '23  <4  3 <3  ft  ,, , 
-■22  4R-9  1--LI  -4., 


52  0 1]  _ ->m 

52  8 1-  17  - 14 
55-5  --is  -12 
510  -14  _.jii 
•H'6  - -u7  - •<(- 


41-4 

37-3 


433 

22-9 


•F'OI  --03 
+ ■01  (--07 


51  3 
55  1 
55  S 
5. 1| 

■401 

144 
13  4 


1HS. 

A aim. ! 
Cnmir.  /, 
lion*. 

r 

-02  4 1 ;i 

- -02  4 2 ’5 
--is  40-6 
-•30  411 
•3S  45l< 


Men  Hi. 


" F. 

:i6s 
4()« 
35  3 
40  I 
41. 5 


January. 
l'V'l  irunry. 
March. 
April. 
.May. 


V|\ 


-10  - 44  13  5 5: 


56  2 - 15  - 4o  5 |+i 


15-4 

35+2 


52-0  .Inn*. 
80 


-•03  -13  17  37  lli 


'24  'ail  1 19  122-4  1 


1 1 1 
^ £ 

-*:in 
_ -ji; 

- *20 

54-3 
53  2 
5t+9 

637 

511 

48  3 

August, 

September. 

October. 

+ ••17 
H '15 

+ '05 

-r  *28 

■15-3 

41  2 

4U-5 

35-4 

Nr.T01r.boT, 

ik*cenil*r. 

i -Q2 

-19 

16  93  4 VI 

| Mean. 

1 -30 

-72 

14  2 

227 

1 Range. 
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TABLE  VIII. 

Collective  View  of  Mean  Anneal  Amounts  am*  Annual  Kasres,  c*f  both  Transit 
Positions  and  Earth  Temperatures,  Year  by  Year  from  Ihoo  to  is«9. 


V •'**»«. 

Tr*r»»-t  ). 

Transit  AximuOi, 

Earth  TLorm.  ft 

Firth  Tlirfm  t% 

Soittiali 
T'*wa’* 
Air  trmji. 

XI  ♦•in 

•nil'll  lit. 

Atiimnl 

Mm  n 
•rami  it! 

Auti  no] 
ni 

M'H« 

r.u-lin*. 

A»*uil 

nn$it. 

Annual 

Jfcllll 

mo'lint;. 

». 

a 

p. 

¥ 

• F. 

•F. 

‘ F. 

• F 

l.sivi 

-■02 

•J7 

-•IS 

■70 

1514 

15-4 

42-8 

2|*2 

45  3 

|S<!1 

4 02 

•2.1 

- II 

•so 

4034 

151 

44 '7 

190 

470 

1802 

4 '01 

*27 

-11 

•40 

15’^** 

It'S 

43-7 

19  0 

400 

ISO:) 

- lfc.1 

-•42 

•S3 

40  07 

13  0 

418 

200 

477 

lso4 

-02 

•27 

- 

•38 

15-84 

138 

44  2 

•20S 

40-2 

(Ktisi 

- *il*i 

•315 

- *4'J 

■73 

4041 

10-5 

440 

251 

47-0 

- *4 IS 

-7 

-■4.-. 

■67 

40-22 

124-12 

441 

aoa 

47-0 

|h07 

IHI 

- *:ii 

•70 

45-82 

14 -3 

439 

22y 

405 

1 80S 

- -tin 

-24 

-13 

•30 

4737 

14-9 

45 '8 

00.4 

480 

180!) 

- irj 

3i» 

-10 

•72 

4093 

14-2 

48-1 

22-7 

47-2 

(irantl  Menu, 

- nii 

!»!• 

- :54 

•00 

40-27 

14-4 

44  37 

21-8 

4703 

Ratine,  ati'l  V*-  | 
rmh<  m of  Ran^c,  ( 

•10 

-1C 

30 

•SO 

2-23 

4-7 

r.Mi 

64 

n>isin:ttr,ii  nmjocal  musehvmiuxs  v.>i„  uti. 
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TABLE  IX. 

Transit  Positions  and  Earth  Thermometers  arranged  in  Months,  from  1860  to  1809. 


Yoara.  Level  A rim. 

Corvee-  Corvee* 
Hone.  tiona. 


18l!0  +*12  +*20 

1861  +*14  +*03 

1862  +*17  -*1S 

1863  + *1)8  - *30 

1864  +*12  -*10 


+ •11  -03 
+ 0 j - '45  42-3 

1867  | +'08  +20  300 
+ •06  --13  41*2 
+ •08  -02  419 


Mean,  + T0  -08 


RimKf, 


Yean.  Lord  A rim. 

Cnrree-  Como* 
Uutia  tiosa. 


Level  Aalm. 
C* mec*  Gome- 
tioae.  tinna. 


1865 


0. 

• 

•Fa 

-08 

-•32 

460 

-03 

-•SO 

45'8 

OO 

-•60 

466 

-04 

-•65 

48-8 

-05 

-•65 

40-9 

OO 

-•59 

45-5 

-•09 

-•72 

45-3 

-■01 

-•36 

44-8 

-05 

-•22 

46-9 

-04 

-•33 

45'9 

-04 

-•49 

45-95 

1 

S 

September. 

Level 

Alim. 

Cormv 

Orrw* 

tiona 

a. 

ft. 

•F. 

-19 

-•39 

51-7 

-08 

-•64 

52-5 

-10 

-■45 

52-3 

-13 

-■39 

50-8 

-TO 

-•62 

518 

-•20 

-•67 

64-5 

-T9 

-■40 

51-6 

- 09 

-•49 

52  5 

-14 

-TO 

53-4 

-10 

-•28 

632 

a.  * ft  • ft 

+ •10  37-6  31*6 

- 03  40*7  30-8 

-•15  410  37-2 

-•35  410  37  1 

- 20  39-3  35-2 

OO  380  311 

-•30 

OO  I 4»8  I 38 '4 

- 13  410  39-8 

-02 


a,  1 F.  “ F. 
07  38-4  85-8 

03  40  7 36-6 

'28  40"  36-7 

•50  42-4 

•40  38-8 

•30  38-5 

-45  38-7 

-21  39-2 

-20  42-5 


--18  40-6  35-3 


+ 09  | --11  40-20  36-2  [ + -05  --26  4005  36  4 11+01  I - 40  42-50 1 42-1  I Mean. 


•45  | 4-9  9-5  I!  •]! 


lanl  Axlra. 
Currec-  Come, 
tiooa.  tinea. 


a.  * F.  * ft 
-09  -OO  48  5 601 

07  --77  60  6 51-4 

-00  --55  49-3  50-4 

4)9  — -07  497  52-2 

11  --C7  49-6  520 


Level  A rim, 
Oovrw-  Corree- 
tioau.  tinea 


-11  -’33  52-7 
- -10  - '75  53-1 
-•10  -'53  510 
-•13  -‘60  632 
-•15  --67  521 


t a.  * P | • F 

15  - -32  53  0 52-2 

12  --70  53  8 55-7 

09  --50  625  53-7 

16  --4S  63-9  53 'G 

15  --60  52-6  540 

25  -06  54  0 55*4 

20  - '43  52'7  531 

10  --49  63-3  55-5 

18  --12  550  56-8 

15  - 36  54  3 53-7 


15  | 42-73  [ 370  I Mean. 


30 
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TABLE  X. 

Collective  View  of  Mean  Monthly  Amounts  and  Monthly  Ranges  op  both  Transit 
Positions  and  Earth  Temperatures,  from  18«o  to  18G9. 


M uutli. 

Trunait  l <-*<•], 
1800  to  180V. 

Transit  A&itotalh, 
1800  to  1809. 

Earth  Tt'-rm.  ft, 
I860  to  1809. 

Eartli  Therm. 
1880  U.  1809. 

Senttuh 
Ti'wn'a  Air 
T*mj» , 

1M0  to  1886 

Mruii 
Erin  * ii  lit. 

lU&t.'v, 

Menu 

Amount. 

Ranjtn. 

Ml  IlII 
running. 

lUnL’*. 

Mom 
rr  ailing. 

IUl>K* 

Mean 

reading. 

•. 

N, 

K 

ft- 

• F. 

• F. 

• F. 

' F. 

•F. 

January, 

+ 10 

•09 

-•oa 

•65 

4010 

3-6 

35-2 

4-2 

37-8 

February,  , 

+ •09 

11 

-n 

15 

■IO-2G 

4-9 

36-2 

9-5 

38  5 

March, 

+ ■05 

•11 

--2G 

•47 

4005 

41 

361 

71 

405 

April,  . 

+ 01 

12 

-10 

-S3 

42-50 

87 

421 

63 

44'8 

May,  . 

-•(1 

•09 

-•40 

•50 

45-95 

21 

466 

5-4 

505 

June,  . 

-10 

•18 

-•as 

•55 

49-74 

28 

521 

4-6 

06  7 

July,  . 

-11 

-14 

-13 

•61 

5326 

4-1 

55'5 

0-7 

683 

August, 

-•16 

•1C 

-17 

•58 

53-60 

34 

541 

46 

67  6 

Septcubci,  . 

. 

-12 

•12 

-12 

•fl7 

5243 

37 

50*7 

66 

64-0 

October, 

-06 

•13 

-•3S 

62 

49  36 

29 

46  0 

M 

47-7 

XoVrtnlu-f;  . 

+ 02 

•12 

-•27 

•07 

41-96 

11 

3J-3 

50 

40-6 

Ik'M-uhor,  . 

+ •07 

■13 

-15 

•76 

4273 

3-0 

37-9 

5’5 

401 

TtiingfS,  . 

•I 

•26 

-09 

•50 

-31 

13-55 

3 5 

5-3 

203 

20-5 
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EXPERIMENTS  ON  THE  TRANSIT  PIERS. 


ARTIFICIAL  HEAT. 

In  January  1862  experiments  were  made  with  artificial  heat  ou  the  piers  of  the 
Transit  Instrument,  and  were  directed  first  towards  producing  a difference  of  level  of 
the  axis,  by  placing  several  lamps  near  the  piers ; the  effects  of  the  heat  of  such  Lamps, 
if  any,  being  measured  by  the  displacement  of  the  wire  in  tire  collimating  trough,  or  by 
alteration  of  the  tabular  level  error  of  the  day.  The  observations  were  generally  con- 
ducted in  the  middle  and  after  part  of  the  day,  and  did  not  sensibly  disturb  the  tem- 
perature of  the  observing  room  as  a whole. 


Table  XI. 

Experiment  1 ; on  January  1. 

Placed  8 small  hand-lamps  on  a stool  2 feet  high,  and  8 inches  distant  from  South 
side  of  West  pier,  and  obtained  the  following  results  at  the  specified  successive  times,— 


Hid.  Time 


h. 

19 

20 
20 
20 
21 
21 
21 
22 

0 


40 

10 

20 

40 

0 

10 

20 

90 

30 


before  lighting 
lit  lamp* 


Lrrtl 

Letigllifninfl  of 

InWrol  fmnti 

COffTOClk-HI. 

height  of  [.ii-r. 

Hirbtinff. 

BM. 

we. 

li.  m. 

+ •174 

0 

O 

... 

0 

0 

+ •161 

- 013 

10 

+ ■166 

- 008 

to) 

+ •172 

-602 

to) 

+*174 

0 

1 0 

+ •174 

0 

1 10 

+ 196 

+ 022 

2 10 

+ -222 

+ •048 

4 20 

Table  XII. 

hrperime n t 2 ; on  Jana  am  2. 

,,  " **  2 f“  hi6"’  *"<1  »'* 1,1  *«*-  s*l, 


Si»l.  Tint® 


h. 

19 

19 

19 

20 
22 
23 

0 

0 


50 

52 

57 

0 

0 

0 

10 

10 


lit  lump. 


Lewi 

wftnrtjoM. 

wc. 

+'174 
+ 194 
+ '187 
+ 174 
+•166 
+ 154 
+ 152 


Lenetli.BlBj  „( 
Imij-M  nt 

we. 


0 

- 1120 
-•013 
0 

+ 008 
+ 020 
+ 022 


1'  ltrvil 

lirhiinr. 

L.  <n. 


2 

7 

10 

2 10 

3 10 

4 20 
4 26 
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Table  XIII. 

Experiment  3 ; on  January  3. 

Lit  up  the  great  gas-illuminator  of  Transit  axis,  on  Foust  side  of  Foust  pier,  and  near 
top  of  that  side. 


k. 

m. 

Leeol 

cmir.-tu.ni, 

m 

t+nfrOiemog  of 

height  of  |.jer. 

HO. 

IntcrrAl  fruKi 
lighting 

L.  m. 

Slit,  Tinto  19 

25 

tx'fflTr  lighting 

+ 163 

0 

... 

20 

30 

lit  uj»  gal 

... 

... 

... 

20 

10 

• X 

+ •161 

+ ■002 

0 10 

20 

fid 

+ 154 

+ 009 

0 24 

21 

C4 

+ 143 

+ 020 

1 24 

22 

54 

+ 141 

+ 022 

2 24 

0 

8 

+ '139 

+ 024 

3 38 

0 

IS 

... 

+ 140 

+ 023 

3 43 

Table  XIV. 

Experiment  4 ; on  January  6. 

Lit  tho  ordinary  clock-gas  light  within  its  lantern,  about  2-o  feet 

above  floor,  and 

inches  distant  from  lower  S.W.  comer  of  West  pier. 

l.e»rl 

correction*. 

b.  in.  I'-c. 

LcntOi.-nnis  of 
height  of  pn-r. 
■oe. 

I ole  real  frum 
liglitiutr. 
li.  i». 

Sid.  Time  £0 

0 

before  lighting 

+ •174 

0 

... 

20 

55 

lit  op 

... 

... 

20 

55 

fM 

+ •174 

0 

0 1 

21 

5 

+ •172 

- 002 

0 10 

21 

15 

+ •178 

+ 004 

0 20 

21 

25 

+ 174 

0 

0 30 

22 

25 

+ 189 

+ 015 

1 30 

23 

25 

+ 198 

+ 024 

2 30 

0 

25 

+ •196 

+ 022 

3 80 

1 

25 

+ 211 

+ 027 

4 30 

2 

25 

+ •199 

+ 025 

5 80 

2 

40 

... 

+ •199 

+ 025 

5 45 

Table  XV. 

Experiment  5 ; on  January  8. 

Lit  the  same  gas-lantern  in  the  same  place,  but  took  off  glnss  and 

opened  door,  to 

flame  radiate  freely  on  pier. 

li.  m. 

Lornl 

correction*. 

•00. 

I.rii^llinilnK  of 
height  of  pier. 

K*C 

Iatervel  from 
Uniting. 

It.  in. 

Sid  Titno  20 

45 

before  lighting 

+ 156 

0 

... 

20 

50 

lit  up  g at 

... 

... 

0 15 

21 

0 

... 

+ •152 

-•004 

21 

15 

+ 152 

-004 

0 so 

21 

30 

+ ■158 

+ 002 

0 45 

21 

45 

+ •160 

+ 004 

1 0 

22 

0 

+ •163 

+ 007 

1 15 

22 

15 

+ ’165 

+ •009 

1 30 

1 

0 

+ •167 

+ OH 

4 15 
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Now  all  these  experiments,  excepting  the  3rd,  agree  together  in  making  the  first 
effect  of  the  lamp-heat  to  shorten  the  height  of  the  pier;  though  afterwards  the  height 

was  most  unmistakably  increased.  _ , , , , , ,« • . 

To  What  could  this  apparently  unnatural  effect  be  owing  t Probably  to  this,  tba 
the  heat  being  applied  to  one  side  of  the  pier,  that  warmed  up  first,  elongated,  and 
from  the  tall  shape  of  the  pier  threw  it  so  far  out  of  level,  here  in  azimuth,  as  to  shor 
iia  vertical  height;  but  as  time  went  on,  the  heat  of  that  one  sale  would  be  gradually 
conducted  through  the  substance  of  the  pier,  the  pier  would  then  straighten  up  become 
more  nearly  vertical,  and  would  then  show  the  increased  length  it  hud  acquired  from  its 


acquisition  of  temperature.  . . , , • > i 

If  this  be  true,  by  placing  lamps  on  either  side  of  the  pier,  m place  of  one  sale  only, 

we  should  be  able  to  reduce  the  azimuthal  deviation  or  first  shortening,  and  increase 
the  subsequent  lengthening.  This  experiment  was  accordingly  tried  on  January  16. 


Table  XVI. 


Experiment  6 ; on  January  16. 

1 ’laced  4 hand-lamps  on  stools,  on  either  side  of  lower  part  of  East  pier,  and  within 


a few  inches  of  it. 

L«tc1 

Leoglhrntnir  of 

] ut.  r Till  from 

b. 

m. 

convdkmf. 

■m. 

h,  iglil  of  pt,r. 

BtC. 

lighting, 
li.  m. 

Bid.  Time  31 

0 

before  lighting 

+ T69 

0 

... 

21 

2 

lit  up 

... 

... 

... 

21 

T 

+ •159 

-009 

0 5 

21 

12 

+ •159 

-009 

0 10 

31 

17 

+ •166 

--002 

0 15 

31 

22 

+ 170 

+ 002 

0 20 

21 

27 

... 

+ 172 

+ -O04 

0 25 

21 

32 

... 

+•177 

+ •009 

0 SO 

21 

37 

+ •177 

+ 009 

0 35 

21 

42 

... 

+T79 

+ •011 

0 40 

21 

47 

+ •179 

+ •011 

0 45 

22 

0 

... 

+ •161 

+ •013 

0 58 

22 

30 

... 

+ •194 

+ •026 

1 28 

23 

30 

... 

+ 240 

+•072 

2 28 

0 

30 

+ •266 

+ •097 

3 28 

1 

19 

... 

+ •267 

+ 119 

4 17 

Hence  accordingly  we  find  that  the  first  shortening  is  less  than  in  Experiments  1 and 

2,  but  the  after  lengthening  is  nearly  four  times  as  great ; it  remains  therefore  only  to 
investigate  what  occurs  in  tho  Azimuthal  position  of  the  axis,  when  such  changes  are 
going  on  in  level.  It  being  premised  that  in  the  one  only  negative  experiment  or  No 

3,  such  effect  is  explainable  there  by  the  heat  acting  at  the  top  only  of  tho  pier  (not 
near  tho  bottom  as  the  others)  and  being  taken  quickly  across  that  top  by  the  moral 
plates  covering  it 
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Tari.f.  XVII. 

/•’rjiri'i un  til  7 ; on  January  U. 

On  January  II,  therefore,  five  hand  lamps  were  placed  on  South  side  of  West  pier. 
3 feet  from  the  ground,  and  four  inches  from  the  pier  ; the  effect  on  the  level  oft  lie 
axis  was  tested  as  before  V.v  micrometer  measures  ..f  the  reflected  image  of  the  wire  in 
the  Mercury  trough  ; and  on  the  azimuthal  position  by  micrometer  measures  of  the 
South  collimating  mark,  not  far  from  a horizontal  direction. 


Time*  Si<l,  T. 


h. 

20 

20 

20 

•20 

21 

21 

21 

23 


30 

32 

35 

45 

0 

15 

53 

0 


Act. 

tk'faus  lighting 
I.it  up  lumps 


Ltel 

cnrr<»’tis»iiE. 


Si<*. 

4 143 


+ 134 
+ 141 
+ 152 
+ *150 
+ 174 


Ait<-raO„B  „f 
IteiU'lll  "T  |*,f. 

Hie. 


- '009 
_ (in-’ 
+ '009 
+ 013 
+ -03I 


Azimuthal 

r.rt’-i'i. 

Sec 

+ '430 

+•297 
+ -393 
+ •320 
+ "2S7 
+ 1 10 


AlterntinM 
s*f  Ax.  ]<•. 


+ 033 
+ •037 
+ •110 
+ •143 
- -2.1  ■ 


Ibtervul  1,1  time 
lr,,ra  liu’hlmn 


0 10 
O 25 

0 40 

1 20 
2 25 


Here  the  level  effect  shows  its  accustomed  law  of  first  slightly  negative,  afterwords 
increasingly  positive;  bn.  the  azimuthal  effect  knows  no  such  prelimiua.ycontrad.ct.on 
and  attains  to  nearly  10  times  the  effect  of  the  level  disturbance.  This  matter  was 

tried  again  in  Table  XVII  I- 

KrperUaent  8 ; on  January  13. 

In  this  experiment  tl.o  level  of  the  axis  was  determined  separately  before  and  after 
the  heat  experiments  for  azimuth,  and  was  found  to  have  changed  through  no  more  than 
Zli  see.,  while  the  azimuthal  position  bad  changed  nearly  20  tunes  that  amount. 
There  were  four  hand-lamps  placed  within  0 inches  of  the  S.  si  e o pier,  an 
same  number  similarly  with  regard  to  the  N.  side  of  \\  eat  pier  beadmgs  of  the  cob 
lifting  marks,  both  N.  and  S„  were  obtained  both  before  and  again  some  tuo  hours 
after  the  lighting  of  the  lamps,  with  the  result  that  the  North  mark  had  decreased  l> 

8.*. 

0‘4<53, 

See. 

and  the  South  mark  increased  by  I 

Sw. 

Mean  = 0452, 

or  nearly  20  times  the  amount  of  Level  alteration. 

Table  XIX. 

Erprriment  9 ; <>«  Ortober  27,  1869. 

To  ascertain  the  mechanical  force  exerted  by  the  lamps,  cords  ™ ethtl 

upper  part  of  the  transit  pier*,  about  4 inches  under  the  iron  P^e-caps.  ^weights 
hung  from  the  said  cords  over  pulleys  specially  put  up  on  the  neigh  urm0 
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% 

I 


I- 

: • 


occasion.  One  weight  of  28  lb.  or  A,  was  arranged  to  hang  on  North  side  of  West  pier, 
pulling  its  top  towards  the  North  ; and  another  28  lb.  weight,  or  R,  was  arranged  to 
hang  oil  the  South  side  of  tho  East  pier.  Their  effects  were  thus  cumulative  ; and  they 
did  pull  round  the  telescope  tube  azimuthally  in  the  way  intended,  and  liy  the  amounts 
given  below  ; but  when  the  weights  were  removed  tho  pier#  sprang  back  again,  at  least 
to,  possibly  a little  beyond,  their  first  position  unacted  on  by  any  weights. 

Krpict. 


Reading  for  Collimating  mark,  no  weights 

See. 

Sw 

at  all  being  applied 

= 334 

„ weight  A applied,  . 

= 387 

28  lb.  = + 053 

„ weight  B also  applied. 

= 436 

661b.  m +102 

„ weight  B off  again,  . 

= 374 

28  lb.  = + 040 

„ weight  A also  taken  off, 

or  free  position  of  in- 

strument, . 

= 326 

Table  XX. 

General  Results  0/  the  Lamp  aiul  Weight  Experiments. 

Ste 

Hence  (1)  four  lamps  on  either  side  of  one  pier  have  increased 

its  height = 119 

(2)  but  placed  on  alternate  sides  of  opposite  piers  they 

have  altered  the  level  inappreciably,  but  tho  azi- 

muth  by 452 

(3)  one  28  lb.  weight  on  the  opposite  side  of  each  pier, 

or  a pull  of  56  lb.  on  both,  has  altered  the  azimuth 

by 102 

and  the  uncertainty  of  any  one  of  those  determinations  is  probably  under  005  sec. 


Conclusions  deduced. 

Now  tb.  effect  of  the  lamp,  being  f„,lr  iim„  „ ^ 

azimuth,  or  level  error,  when  arranged  suitably  for  each  nn,l  „i0„  , . K 0 01 

when  arranged  for  level  effect  only,  a preliminary  disturbance  in  a^muth'I 
the  observed  effect  of  atmospheric  temDeratnm  , Ut  ' ls  SID11*ar  to 

twice  a,  ^.t  „ the  level  Lge,  uTStLSS  £ £*  “ — — 

seven  times  as  much  (see  p.  xiii)  as  the  variation  nf  *1  i . i lanb’e  w more  than 

disturbance  again  arrives  at  its  ciUminating  itvinl  earlier  t7 ' : 11,0  a2ilnmli 

Jane  30.  hr  place  of  Aogns,  (Sc<!  P,2  T 11,0  lc'"  « «» 

When  we  further  comparo  these  dnt^Q /ar  „,.i  • ' 

of  culmination  always  later  in  the  year  of  anv  ofriT  eitllcr  crror  with  the  dates 

year,  of  any  of  the  rock  thermometers  (see  Tables  1 
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anil  2),  it  is  abundantly  plain  that  neither  the  rock  of  the  hill  nor  anything  under  the 
floor  of  the  Observatory  is  at  fault,  but  the  piers ; and  with  them  it  is  that  portion  of 
them  above  the  floor  only  which  is  concerned.  Indeed  there  sixteen  little  handdartips 
at  a few  inches  distance  will  in  one  hour  disturb  the  position  of  the  transit-axis  (by 
expanding  the  stone  piers  on  which  it  rests)  through  the  amount  of  the  whole  annual 
variation  between  winter  ami  summer ; while  a pull  of  330  lbs.  on  the  top  of  pier  w ill 
produce  an  equal  effect  instantly,  lint  as  that  effect  is  one  of  which  it  would  be 
desirable  that  not  j^th  part  should  go  undiscovered  or  uneorrected,  it  is  evident  that 
even  a single  small  lamp  put  down  temporarily  near  one  of  the  piers  may  practical] v 
derangc  it. 

Absolute  Amount  of  the  Chanties. 


Can  then  the  piers  in  future  be  so  arranged  or  improved  as  to  avoid  or  cure  these 
perplexing  and  never-onding  troubles  ? Let  us  inquire  by  means  of  the  level  error. 

The  mean  annual  effect  for  10  years  is  0 29  sec.  = 4 35  seconds  of  s|ince,  and  arises 

from  a mean  annual  range  of  air  temperature  of  about  20  fall.,  acting  so  as  to  produce 
a dtfi-ivnnt  of  length  on  two  pieces  of  stone,  the  piers,  masses  about  HO  inches  high,  and 
42  inches  asunder.  Such  difference  of  length  will  amount  to  (1009  inch.  Now  the 
expansions  of  various  substances  selected  from  Haily’s  Tables,  are  for  20s  and  80  inches 
of  length  as  follows  : — 

Inrh.  Ihfl. 

Least  expansible  glass  — 0 (1009  ) 

Most  „ „ = 00082  ) 0013 

Least  expansible  iron  = 00099  ) 

Most  „ „ =00112)  0013 


Least  expansible  brass  = 00153 
Most  „ „ = 00172 


) 


0019 


Hence  even  if  we  hail  had  both  piers  made  equally  to  the  eye,  and  to  ordinary  tests 
either  of  glass,  iron,  or  brass — there  might  have  been  still  greater  differences  of  heat 
expansion  than  what  we  have  actually  found. 


Physical  Nature  of  the  Stone  concerned. 

On  the  other  hand,  however,  the  Craiglcith  sandstone  composing  the  piers,  is  by  no 
means  among  the  best  of  the  natural  stones  that  might  have  been  employed,  and  for  the 
following  reasons : 1st,  Its  expansion  from  heat  is  said  (though  perhaps  on  old  and 
coarse  experiments  requiring  repetition)  greatly  to  exceed  that  of  most  other  stones, 
especially  limestones,  and  to  come  nearer  to  cast-iron  ; 2 nd,  It  is  more  easily  enterable 
by,  and  permeable  to,  heat,  as  proved  by  Principal  Forbes'  discussion  of  the  earth- 
thermometer  observations  at  the  Craiglcith  Quarry  ami  the  Experimental  Gardens,  as 
compared  with  the  similar  set  in  the  tmp-rock  of  the  Calton  Hill.  And  3d,  thoro  are 
very  abnormal  patches  of  iron  oxide  in  the  Craiglcith  stone.  A better  physical  nature  of 
stone  might  therefore  without  doubt  be  selected. 
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Positions  of  the  Tiiansit  Instrument. 

\ bettor  shape  might  also  be  given  to  the  pier.  The  azimuth  correction  being  one 
which  we  have  no  mechanical  means  hen-  of  inquiring  into  during  observations,  ought 
to  bo  the  most  secure  and  constant  of  the  whole  of  the  corrections  which  transit- 
instruments  are  liable  to  ; and  towards  that  end  the  piers  should  evidently  be  longer  m 
the  Meridian  direction  than  they  are  high  ; or,  keeping  their  present  height,  they 
should  be  extended  North  and  South,  decidedly  into  the  shape  of  Meridian  walls. 
'Hie  slabs  of  stone,  too,  in  place  of  being  set  up  vertically  like  wooden  posts,  should  be 
laid  with  their  stratification  horizontal,  or  as  they  lay  in  the  quarry ; and  finally,  the 
shape  of  the  stonework  under  the  floor  should  lie  such,  that  while  the  observer  has 
the  present  space  between  the  two  piers  above  the  floor,  the  pivots  of  the  transit  axis 
should  rest  vertically  over  the  centre  of  the  base  of  the  stone  pillar  on  the  rock,  and 

not  on  the  inside  edge  of  it  as  at  present. 

a further  protection  from  radiant  heat,  and  to  insure  the  effects  of  nothing  else 
tlian  shade-temperature,  the  surfaces  of  the  piers  should  evidently  be  gilt,  and  surrounded 
by  thin  gilt  casings,  between  which  and  the  pier  air  should  be  made  to  circulate  spirally. 

These  subjects,  with  sotnc  further  detail,  were  brought  before  the  attention  of  the 
Board  of  Visitors  on  June  29,  1870,  and  1 hope  may  induce  them  to  apply  for  the 
necessary  allowance  to  enable  some  practical  steps  of  physical  enquiry  to  be  taken,  and 
then  of  mechanical  improvement  to  bo  made,  on  the  instrument  for  the  future. 
Meanwhile  for  the  present  volume,  or  the  years  1860  to  1869,  the  usual  tables  will  be 


given  at  the  end  of  each  year’s  observations  of  the  daily  amounts  of  correction  concluded 
for  the  Transit  Instrument  in  Collimation,  Level,  and  Azimuth,  and  applied  to  the 
observations  in  the  manner  practised  hitherto. 
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TRANSIT  CLOCK, 

1800-1869. 

At  the  beginning  of  this  period,  I860  to  1K69,  the  Transit  Clock,  on  its  old  pier 
nearly  under  tho  breezy  ami  drafty  Meridian  openings  of  the  roof,  having  1>een  sur- 
rounded by  a second  case  to  “slow"  and  decrease  changes  of  temperature  on  the 
pendulum,  the  Transit  Clock,  never  a loud  beater,  became  so  nearly  inaudible  as  to  its 
seconds  ticks,  that  advantage  was  taken  of  the  dock  hating  a contact  breaker  already 
applied  to  it,  to  work  certain  electro-magnets  and  their  keepers,  in  a form  contrived  for 
the  purpose  and  called  by  us  " electrical  rappers,”  to  rap  out  the  seconds  loudly. 

Those  were  varied  from  time  to  time,  even  to  employing  a frame  carrying  two 
tamltourincs  upon  which  a very  light  drum-stick  was  worked  by  tin?  electro-magnets, 
but  always  with  the  effect  of  finding  that  electricity  should,  if  possible,  only  bo  employed 
to  communicate  an  order,  not  to  execute  it  if  that  execution  requires  the  movement  of 
any  sensibly  sized  material  masses,  lienee  we  were  led  by  our  own  experiments 
gradually  into  the  principle  of  R.  L.  Jones’  patent  electrically  controlled  clocks,  where 
each  clock  is  in  the  first  place  driven  or  worked  mechanically  by  a weight  wound  up  by 
muscular  power,  and  t lien  the  rah  only  at  which  such  clock  goes  is  looked  to,  or  regulated, 
by  the  electric  force  employed. 

In  the  month  of  April  1861,  therefore,  we  began  to  employ  Mr  Jones'  method  of 
controlling  clocks,  both  Sidereal  Clocks  in  the  Observatory  and  Mean-time  Clocks  in 
the  city,  one  of  them  being  at  the  Castle  in  connection  with  the  Time-gun. 

The  original  or  Governing  Sidereal  Clock  was  also  now  moved  away  into  a large 
closed  closet  on  the  south  (but  not  an  external)  side  of  the  centre-room  of  the  Obser- 
vatory, for  the  sake  of  keeping  it  at  a more  equal  temperature ; and,  in  its  old  place 
near  the  Transit  Instrument  was  erected,  with  Mr  Jones'  assistance,  a huge  Turret 
clock,  showing  by  means  of  (lie  electric  control  the  same  time  as  the  original  fine  Dent's 
clock  in  the  closet,  but  capable  of  beating  the  seconds  with  an  unprecedented  force  of 
its  own,  or  mechanically  about  1000  times  greater  than  that  of  the  fine-clock. 

This  great  Seconds-beating  clock  Iijls  since  been  termed  the  “ Observing  Clock,”  and 
is  now  a chief  feature  of  the  Meridian  portion  of  the  Observatory. 

In  order  that  the  observer  may  see  the  time  easily,  the  dock  face  is  large  (22  inches 
in  diameter),  and  that  it  may  not  spoil  tho  eye  of  the  observer  for  seeing  faint  blue  stars 
is  both  painted  red,  aud  illuminated  at  night  through  a red-glass ; but,  more  imjsirtant 
still,  that  the  observer  may  hear  the  seconds  ticks  iu  the  clearest  possible  manner,  the 
seconds  arc  struck  by  a little  hammer  on  a wooden  tambourine  outside  the  clock-case, 
and  may  be  heard  all  over  the  Observatory. 

The  general  result  therefore  at  the  end  of  these  ten  years  of  experiments  is — that  in 
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place  of  a small-faced  fine  clock,  boating  almost  inaudiblv  and  exposed,  with  danger  to  its 
rate,  to  rushes  of  air  and  rapid  changes  of  temperature,  for  our  Transit  Observing  Clock 
—we  have  now  visibly  a large  clock  beating  the  seconds  if  necessary  so  loudly  as  to 
overpower  all  other  noises,  and  totally  uninfluenced  in  its  rate  by  any  sudden  changes 
of  temperature  or  rushes  of  air  which  may  occur  to  it,  because  its  rate  depends  on 
another  dock,  in  another  place  and  concealed  in  a dark  closet.. 

This  method  may  bo  still  inferior  for  the  highest  accuracy  to  the  rnntart  method  of 
both  observing  and  recording  by  chronograph,  if  the  governing  clock  there  be  also  in 
a closet ; but  wherever  the  method  of  observing  by  eye  and  ear  combined  is  still 
adopted,  there  is  no  doubt  that  our  arrangement  in  1869  is  incomparably  more  easy, 
pleasant,  accurate  and  powerful  than  what  we  were  following  in  I860,  and  which  it  is 
believed  many  other  Observatories  are  using  still. 

As  already  indicated,  we  did  not  arrive  at  full  perfection  by  any  means  on  our  first 
essay  at  alteration ; but,  on  the  contrary,  met  with  many  troubles  which  were  only 
slowly  overcome.  Amongst  these  the  following  may  be  mentioned  as  tending  to  save 
other  persons  wasting  time  and  money  in  the  same  direction. 

(1.)  Our  first  effort  to  decrease  changes  of  temperature  oil  the  fine-clock  was  to  put 
it  into  a double  case,  with  cotton  stuffing  between  the  two  cases.  The  fault  of  this  was 
that  the  passage  of  air  was  prevented  and  the  clock-works  became  covered  with 
mildew.  No  doubt  the  passage  of  air  would  have  facilitated  the  changes  of  temperature 
we  were  anxious  to  guard  against— but  some  passage  of  air  seems  absolutely  neccssaiy 
as  an  anti-mildew— and  to  render  it  as  innocuous  as  possible  to  the  temperature  of 
the  interior,  the  containing  walls  should  be  of  as  large  size  and  mass  as  possible 

The  degree  of  protection  from  changes  of  temperature,  given  by  our  present  mere 
dark,  wooden  closets,  may  be  studied  in  Plate  ft,  also  in  the  Report  to  the  Board  of 
Visitors  for  1870,  and  in  the  Table  at  the  end  of  this  section  on  the  Transit  Clock 
The  degree  of  protection  that  would  be  given  were  the  closeu  constructed  with  stone 
walk  3,  0 12  an, I 24  tal  f«.  thick,  may  be  appmximMcl,  f„„„  ,|„  „„„„ 

1 and  2,  showing  the  readings  of  thermometers  at  these  depths  in  the  met,  nf 
also  from  Platen  II  to  15.  and  , be  Section  on  , ho  Emb  thenaomet™  . 

7*%% “*■  —"-My  th», 

of  nearly  180  feet  all  round  about  it.-and  with  the  rcacm"”,”'  of  h!T  °f. 
channels  (or  the  diameter  about  „i„th  „f  the  long,!,)  on  ^ . . ” “ne-Wred  air 

to  permit  the  necessary  exchange  of  air.  ’ at  'different  angles, 


(2.)  Besides  labouring  to  procure  a climate  of  as  enable  a 

•i  our  limited  means  for  the  Sidereal  Govcmintr  Cl  k 1 temperature  as  possible 
it  with  the  best  compensation  pendulum ; and  havimr  1 i ” so •“deavoured  to  furnish 
me  by  that  veteran  chief  of  Practical  Astronomy  in  It,.  ",  I^Wei’ful  account  given  to 
,b,  mothnd  eatabliabed  in  ,h,  Ibdkova  7 “ R G W of 

species  of  zinc  and  steel  “ grid-iron”  pendulum*  in  tho  qiUcks‘lver,  by  a 

the  Observatory — I purchased 


with 
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one  of  the  latter,  and  tried  it  in  our  Sidereal  Governing  Clock  (liy  Dent  of  London,  and 
presented  by  Sir  T.  Brisbane)  for  several  years  but,  I regret  to  say,  with  so  little 
satisfaction  that  the  quicksilver  and  steel  pendulum  had  to  be  restored  in  the  end. 

The  compensation  for  temperature  is  now  so  close,  that  the  next  step  should  be,  if 
possible,  either  to  compensate  or  equalize  the  oftbet  of  changes  of  Barometric  pressure. 

(3.)  The  earliest  contact  springs  furnished  to  us  on  adopting  Jones’  system  of  con- 
trolling, were  placed  on  the  |iendulum  near  the  top ; but  we  were  actually  obliged  to 
alter  them  to  contacts  made  by  the  wheel  work,  before  the  clock  went  sensibly  as  well 
while  making  electric-contacts  os  when  it  was  entirely  free. 

(4.)  The  great  turret  clock  came  hero  with  a dead-beat  escapement,  and  the  action 
of  that,  or  the  mere  sound-accident  accompanying  its  going,  was  its  only  method,  as  with 
clocks  in  general,  of  beating  the  seconds.  Such  beat  was  indeed  much  louder  in  that 
great  clock  than  in  any  ordinary  clock,  but  dull  and  slumberous.  Mr  Ritchie,  therefore, 
was  the  first  to  propose  to  use  a silent  escapement  and  make  the  clock  work  a special 
hammer  for  the  sole  purpose  of  beating  the  seconds.  Tin’s  enabled  a construction  to 
lie  introduced  giving  greater  velocity,  and  with  that  a higher  note,  to  the  striking 
part. 

{.">.)  Tlie  silent  escapement  used  in  this  case  was  Mr  Denison’s  gravity  and  fiui-fly 
escapement ; eventually  altered  by  Mr  Ritchie  to  a gravity  and  heavy  fly-wheel  osca|H'- 
ment  as  the  only  way,  and  in  the  end  a most  effective  one,  of  equalizing  the  intervals  of 
adjacent  seconds  heats. 

(0.)  The  striking  of  the  seconds  by  a hammer  worked  by  the  clock  was  first  per- 
formed inside  the  clock,  and  the  sound  was  brought  out  by  a wooden  tulie.  But 
eventually,  on  account  of  the  residual  noise  of  working  the  escapement— ^ while  the  latter 
was  still  shut  inside  t he  clock,  the  hammer  for  seconds  striking  was  brought  outside  the 
clock  and  now  beats  in  the  open  air  clearly  and  without  any  hindrance. 

(7.)  A gravity  hammer,  or  one  whose  force  is  chiefly  that  of  a falling  body,  was 
found  to  give  a double  or  confused  knock  ; but  when  the  impulse  to  it  was  given  by  a 
spring  greatly  preponderating  the  weight,  the  blow  liecamo  single  and  clear.  Now 
therefore  the  hammer-head  and  its  shaft  are  made  very  light,  but  a strongback  pressure 
of  a steel  spring  is  applied.  Such  hammer  is  worked  as  a tilt-liammer  by  a little  star- 
wheel  moved  by  the  clock,  and  the  head  remains  continually  in  contact  with  the  anvil 
or  sounding  board  except  when  tossed  up  for  one  of  its  quick  spring-blows. 

(rt.)  The  so-called  hammer,  being  necessarily  a miniature  apparatus,  had  to  be 
humoured  by  finding  out  on  what  sort  of  substance,  shape,  or  thing  its  blow  could  pro- 
duce the  loudest  and  best  sound.  Generally  the  principle  wras  ascertained,  that — 1st, 
the  lighter  the  hammer  the  thinner  must  the  material  be  ; and  2d,  the  larger  the  area, 
the  lower  the  resulting  note.  After  trying  many  varied  forms  both  larger  and  smaller, 
we  are  now  using  a wooden  tambourine,  5 inches  square  as  to  its  sounding  board,  and 
5 inches  long  as  to  its  sides ; these  latter  being  of  soft  deal  0‘5  inch  thick,  and  the 
former  of  hard  olive  wood  about  01 3 inch  thick.  The  hammer  strikes  horizontally. 
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and  the  sounding  board  is  therefore  placed  vertical,  wherefore  the  open  end  of  the 
tambourine  is  at  once  directed  to  the  more  distant  part  of  the  Observatory  apartment. 

(9.)  The  driving  weight  of  the  clock  is  180  lbs.,  and  it  is  wound  up  by  hand  once  a 
tlay.  The  weight  of  the  hammer  head  is  probably  a quarter  of  an  oz.  Av. ; and  the 
radial  length  of  its  handle  8 inches. 

The  diameter  of  the  fly-wheel  governor  of  the  Clock’s  escapement  is  4*2  inches,  its 
weight  is  4*8  oz.  Av.,  and  the  number  of  turns  it  makes  in  a second  is  0*5.  Its  motion  is 
continuous — although  the  movements  of  all  the  other  clock  wheels  are  discontinuous, 
or  set  in  motion  and  stopped  again  at  every  action  of  the  escapement — and  is  brought 
about  by  a smooth  pressure  of  the  rim  of  a crown-wheel  on  the  escapement  axis  against 
the  surface  of  a smooth  pinion  on  the  fly-wheel's  axis ; such  smooth  edge  of  the  large 
driving  crown-wheel  being  cut  out  at  certain  places  in  such  a manner  that  there  is  no 
contact  between  it  and  the  pinion  when  the  clock  works  are  standing  still,  but  only  during 
the  time  of  each  advance  being  made. 

(10.)  After  attaining  the  power  of  very  loud  beats  with  a brass  head  to  the  clock- 
hammer,  we  have  tried,  and  eventually  preferred,  for  quick,  sharp  and  clear  sounds,  a 
head  of  the  same  small  size,  but  made  of  hard  wood  and  therefore  very  light 

(11.)  The  observing  dock  is  now  as  effective  a repeater  and  sounder  forth  of  the 
seconds  ticks  or  the  Governing  Sidereal  Clock  as  we  could  desire ; but  that  Governing 
Clock  might  be  better.  Its  rate  is  evidently  at  times  quickly  and  largely  affected  by 
variations  of  Barometric  pressure,  to  check  and  counteract* which  it  has  absolutely 
nothing,  -and  residual  temperature  effects  are  evidently  in  existence  also  besides  other 
small  variations  appearing  with  time  and  very  difficult  to  attribute  with  certainty  to  their 
acting  causes  This  is,  however,  only  equivalent  to  saying,  and  reminding  mechanical 
artists,  that  the  subject  of  the  most  accurate  possible  time  keepers  is  still  an  oner, 
question  for  invention  and  improvement.  * 

(12.)  The  numerical  observations  employed  in  , (rawing  the  curves  on  « , 

alluded  to  under  head  (1.),  page  xxxii,  am  contained  in  the  following  Table. 
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Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at  the  Roval  Observatory,  Edinburgh 
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B.A.C.  34  59,  a JatttniB. 


30-45  Fell.  14 
36-54  15 

36-44  I 20 

21 

36  57  27 

36-53  1 1 

Mar.  I 


B.A.C.  2971, « IIy<liiF 


Jen.  27 

0-07  1 

83  4 

Fell.  1 

008 

6 

0-10 

14 

0-12  | 4-0) 

77  21 


10  0 54-67 
54-73 


B.A. 

r.  3788, 

£ Lunnie. 

Mar.  2 

15 

20 

29 

0-17 

0-20 

0-22 

024 

1 

(4-5) 

81  51 

10  57  47-59 
47-04 
47-58 
47-00 

B-A-C.  3834,  J IrfODiB, 

Full.  15 

0-12 

i 

08  43 

II  G 39-40 
39-43 

21 

0-14 

39-51 

27 

0-16 

39-46 

Mar-  2 
7 

0-17 

018 

39-53 

39-57 

9 

0-19 

3959 

12 

0-19 

39*51 

13 

0 20 

39-12 

15 

0-20 

39  19 

20 

022 

29 

0-24 

U2-5) 



39  51 

Individual-Observations  of  Mr.vx  Richt  Ascension  of  Stars  observed  at 


M-iin  llMt 


1 

Feb.  27 
Mitr.  7 
12 
13 

M 

29 

0-16 
018 
0 19 
0-20 
0-20 

0-2-1 

(4-5) 

Mm.  1 
20 
27 
as 


May  9 

03) 

16  1 

037 

20  ! 

0 38 

70  5 14  9 In-60 


1-60 

May  3 
15 
17 

1 0-34 
0-37 
0-38 

21 

! 0-39 

•79 

-78 

30 

0-41 

-72 

June  20 
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the  Royal  Obseuvatoby,  Edinbubch,  is  the  Year  I860,  reduced  to  January  1,  I860. 
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scensions  of  Stars  observed  at  Royal  Observatory,  Edinburgh. 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1*60;  AND  THEIR  METHODS  OF  REDUCTION. 


Pages  I tn  1*2  contain  the  Transit  Observations  of  stars  for  1*60,  similarly 
whh  those  for  1*49,  where  the  methods  of  reduction  arc  more  fully  described  ; 
the  variable  data  for  the  present  year  1 H'ing  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  wore  actually  more  numerous 
t han  here  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  nil  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  nut  ; also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain or  the  Clock  going  very  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  clock-corrections  and  instrumental  errors. 

The  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  be  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa- 
tion. 


Inteuvals  of  the  W'iues. 


From  15  observations  of  a Ursa-  Minoris.  above  and  below  the  Pole,  in  tin- 
year  1 860,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  their 
mean  or  middle  point  were  found  to  be,  the  star  being  above  the  Pole,— 


Wins  I.  +IMH' 
...  II.  + 8-400 
...  III.  - 0 034 
...  IV.  - 8246 
...  V.  -16-743 


Equatorial 


These  values,  immaterially  different  from  those  of  1*59,  Imvc  been  employed 
in  the  reductions  throughout  the  year;  using  for  Polaris  (whose  Decimal  mi. 
varied  between  SB*  3 44*  and  88”  34'  34')  the  following  quantities  or  those 
adopted  to  a declination  of  88°  34',  with  the  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term  n ,— 


Win!  I. 
...  II. 
...  Ill 
...  IV. 
...  V. 


4-82  + n x .131 
35  86  + n * 06C 
133 

- 5 29-70  - n * -065 
-11  9-69  - n x -131 


+ 11 

+ 5 
- 0 


Declination  88*  34 


and  for  S Urate  Minoris  (whose  Declination  varied  between  86°  35'  42^  and 
86°  36'  23°)  the  following  quantities,  or  those  adapted  to  a declination  of  80  36  > 
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Edinburgh  Transit  Observations  for  1800. 

with  the  amount  of  alterations  duo  to  each  additional  second  of  Declination 
added  under  the  term  — 

m.  t.  a '• 

Wire  I,  + 1 10  32  + n X 023< 

. ...  II,  + 2 21-64  4 » x 012 

...  Ill,  - o 0-02  j DeclinatiflU  86’  36’ 

...  IV.  - 2 10.06  - n x -012 

...  V.  - 4 -12-36  - n x -0231 

The  correction  generally  for  the  imjjerfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 

Sam  of  Enatlorinl  intornk  for  tUo  Wires  oUemxl  , , 

= _ ! .. , x ouceeuit  of  b(»re  N.I  .D., 

N mu  lx? r of  i\  ires 

this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

With  close  Polar  stars,  the  Sine  is  used  in  place  of  the  Are. 

The  signs  and  order  of  the  Wires  arc  to  be  changed  when  the  star  is  below 
the  Pole. 

In  the  column  entitled  “ Reduction  to  the  Mean  of  the  Wires,”  either  the 
simple  arithmetical  mean  of  the  Wires — if  f>  were  observed — is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


1 

■ i 


Corrections  for  Instrumental  Deviations. 

These  deviations  are  three  in  number,  and  are  severally  termed.  Colli mation 
error,  Level  error,  and  Azimuth  error, 

The  Collimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
the  axis  of  rotation ; and  is  mekameailif  positive,  or  is  positive  as  a correction 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon  when  the 
object-glass  deviates  to  the  east  of  the  said  plane : — 0 M12,  the  diurnal  aberra 
lion,  is  included,  for  practical  convenience,  in  the  sum  representing  the 
collimation.  ° 

The  Level  error  is  the  angle  of  Inclination  of  the  axis  of  rotation  to  the 
horizon,  measured  ,n  a vertical  plane;  and  is  mechanically  positive  as  , 
rection,  for  all  objects  above  the  horizon,  negative  for  those  below, ’whence 
Western  end  is  higher  than  the  other.  nen 

The  Azimuthal  error  is  the  anele  of  d.-vint;,,.,  ,.r  .i  _ 
sumed  approximately  lioHitintal)  than  t|le  p.ul  d X " r“'a"'"'  <tto- 
horizontal  plana,  and  i,  mnhaniridl,  p£lhT „ 1 W "«-d  in  a 

South  of  the  Zenith,  or  Nadir  and  neimti*~  f “rrertwn  for  all  objects 
the  Western  end  of  said  axis  deviates  towards  V^tlT11  ^ WUt>n 


l ,! 
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Collimatiox,  Level,  and  Azimuthal  Emmas. 
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t'OLUMATION  AND  LEVEL  EfttamS. 


These  are  determined,  os  explained  in  former  years,  by  special  observations 
made  front  time  to  time  with  the  collimating  eye  piece,  and  by  measuring 
micrometrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit-instrument’s  axis. 

For  dates  between  the  C|k>cIis  of  oltservation,  the  errors  have  lieen  assumed 
to  vary  ns  the  time,  except  where  the  readings  of  the  earth-thermometers,  as 
noticed  in  the  Introduction,  liave  indicated  a modification  thereof  to  lie 
probably  desirable. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument;  viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  alsivc  and  below  the  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  lie  employed  with  safely 
when  the  stability  of  the  instrument  can  be  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head,  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  anti  the  Report  to  the  Board  of  Visitors  for 
I87<>,  towards  the  end  of  the  volume,  see  pp.  R 50  to  It  57,  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made  : 


In  the  course  of  the  year  29  combinations  of  either  a,  or  8,  Ursa?  Minoris 


was  computed,  and  for  dates  between  them  the  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 


Azimuthal  F.kiior. 


A r.i mot  I nl  rrn»r 


It  A.  M X*  - R.A.  2 1 X-  -(ol*.  tr  l*t  X-  -obn.  tr.  los*  in  the  inter  «1 


c 


)-( 


and  a (’lock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
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Edinburgh  Transit  Observations  for  I860. 


TABLE  I. 


AltOITED  INSTRUMENTAL  CORRECTIONS,  EXPRESSED  IN  SECONDS  OF  TlMF.  FOR  CONVENIENCE  OF  APPLICATION  TO 

Time  Observations. 
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Itolc.  Colli  milieu. 


I860. 
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Correction  of  the  Clock. 


23 

The  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

I 

Cvlliniuliuo  correction  * iaTsinr'*  Xortli  Polar  Dimanri". 

the  sign  being  |H>sitive  Tor  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

c<M  St*r'„  Zenith  l>i»lnnoeS<Mi)li 
bevel  correction  « j(|  ^t|lr-H  ]•«,!«  l{Ulanci-. 

the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

«in  Star'*  Zenith  l>i»t»noe  Sonth 
AximiitLal  correction «■  (|I(  siirTSorrtTl'ohr  Distance, 

the  si'Oi  being  positive  for  a star  above  the  Pole  aw!  to  the  South  ot  the  Zemtli. 
also  for  a star  below  the  Pole  ami  North  of  the  Zenith ; but  negative  when 
above  the  Pule  and  to  the  North  of  the  Zenith. 


Correction  of  the  Clock. 

For  computing  the  errors  of  the  Clock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1.  1H3U,  has  been  employed,  and  was  kindly  t» 

. , it  \irv  Fsri  Astronomer  Koval,  as  being  the 

municated  at  the  time  by  (..  1$.  Airy,  ixp.  .asiiouu... 

same  employed  by  him  for  reducing  the  Greenwich  Observations  of  I860. 


TABLE  II. 

Mean  Right  Ascensions  adopted  of  Standard  Stars. 
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Mean  Ru;ht  Ascensions  adopted  of  Standard  Stars. 
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Correction  t.i  Approxunitr 
Nautical  North  Polar 
Alutanue.  1 Distance. 


Star's  Name. 
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j Itigbl  Aa-cnst-.n. 
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4 38  3024 

4 47  52-84 
-I  SO  32-10 

5 7 48  66 
5 17  26  68 
5 2-1  51-31 
S 26  33  40 
S 29  6-63 
5 34  31  88 
5 47  35-59 
5 55  36  58 

5 59  34-66 

6 6 25  66 
6 14  29  46 
6 16  32  18 
6 29  37-44 
6 33  39  37 
6 38  58-64 
6 -47  41-13 

6 53  7 48 

0 57  25 -SO 

7 II  45  58 
7 19  33  42 
7 25  39-73 
7 31  58  36 
7 36  -44  65 
7 43  21  34 

7 54  54-91 

8 1 3 4-94 
8 8 55  21 
8 24  36-45 
8 35  10-70 
8 39  21-59 

8 50  49-59 

9 0 967 

9 1 1 9 75 

9 20  42  43 
9 33  40-49 
9 37  53-90 
9 44  47  76 

9 52  48  72 
10  0 51-76 
10  12  1495 
10  25  26-24 

10  35  23  63 
10  41  53  71 
10  53  19-74 

10  57  47-62 

11  6 39-51 
II  12  20  63 
11  20  44-19 


Anpr-aimat* 
Nertli  PuUr 
Diatanoe. 


+ 006 

+ 0-01 

0-00 
+ 0 01 


-0-03 
+ 0 05 
+ 0 01 
+ 0 06 
OOO 
OOO 
+ 0 03 
-0  06 
+ 0-02 

-007 

+ 0-01 


OOO 
+ 2-13 
-0-19 

+ 0 03 
0-00 
+ 0 02 

0-00 
+ 012 
000 

-0  01 
+ 0 01 

000 

-0-01 


+ 0-08 
+ 0-03 

+ 0+12 

-0-03 
+ 0-01 
0-00 
+ 002 

0-00 

+ 0 01 
+ 0+13 
+ 0-07 


103  55 

70  16 

97  13 

74  43 

71  8 
73  47 
93  31 
57  4 

112  M 

98  22 
61  31 

90  21 
107  56 

91  IS 

121  9 

82  37 

66  44 

75  13 

67  27 
67  25 

107  53 
73  29 
2 45 
106  31 
101  52 
118  47 
105  26 

67  -16 
81  26 
57  48 
81  25 
61  38 

114  30 
61  49 

113  51 
80  21 
09  5 
08  1 

83  4 

77  35 

78  45 
71  12 
98  3 

79  28 
65  34 
63  19 
81  17 

77  20 
69  27 
79  58 

85  46 

78  42 
B5  37 
61  52 

68  42 
101  1 

86  22 


a Leonin 

3 Leoni*—. •••••' 

* Virginia - 

a Corvi 

a Virginia 

I Com 

3 Corvi— 

i Virginia 

* Virginia 

Spica- 

{ Virginia 

t J3outia 

ij  Bootia. 

r Virginia 

a Virginia 

A returns 

f Bootia 

r Bootia— 

a Lilinc 

J Bootia 

8 Libra— 

o*  Libra 

» Coronto 

a Serpent  in 

« Serpentis 

y Serpent!*- 

8‘  Scorpd 

I Ophiuebi 

y Herculi* 

AnUr-s- 

{ Opbiacbi 

I Herculia 

a Ophtttolii 

a Ophiuebi 

a Herculia- 

J Ophiuebi 

a Ophiuebi 

« Ophiuebi--*  - 

8 Ophiuebi 

ft  Herculia 

72  Ophiuebi— ... 
/*  Sagittarii 

a Serpen  tie 

5 L rstt  Minoris- 

* Sagittarii 

« Lyra- 

8 Lyra 

* Atjnil® 

£ Aquilae 

*>  Aqtaibn 

J Aquilie 

a Vulpeeul® 

ft  Aquilie 

*’  Sigi  Karp 

y Aquilie 

« Aquilie 

8 Aquilie 


A.  n».  *. 

II  29  16  81 
II  41  54  99 

11  53  41  87 

12  2 55  75 
12  12  11-58 
12  22  3 7 52 
12  27  2-31 

12  48  33  15 

13  2 42-21 

13  17  4928 
13  27  33-70 
13  40  36-57 
13  -16  1-14 

13  54  31-38 

1 4 5 25  83 
14  9 1602 
14  25  -17  75 
11  38  52  38 
14  43  8 35 

14  58  26-87 

15  9 28  60 
15  15  13-50 
15  28  45-69 
15  37  22  44 
IS  43  50  39 
15  49  59  34 

15  57  18  06 

16  7 0 68 
16  15  44-75 
16  20  49-67 
16  29  27-17 
16  36  0-51 

16  51  2-57 

17  2 21-03 
17  8 1588 
17  13  24-8-2 
17  19  34-18 
17  28  26  17 
17  36  33-43 

17  40  58  84 

18  0 42-75 

16  5 23-11 
18  14  393 

18  17  30-50 
18  19  1978 
18  32  | MM 

18  44  54  67 
I*  53  16  10 
IS  58  58-49 

19  II  14-64 
19  18  26  32 
>9  22  52-81 
19  27  11-97 
19  28  10-95 
19  39  36  19 
19  43  37-12 
19  4B  26-16 


-0-03 
+ 0 06 

000 

-0-02 

+ 6-11 

+ 0-01 
+ 0 01 
-0-01 

+ 04)5 
+ 0 01 


+ 0 06 
-0  03 
+ 0 07 
+ 0 06 
0-00 
+ 0-02 

+ 0-08 
+ 0-07 


+ 0 02 
+ 0-05 

-0  01 

000 
-0  03 

+ 0-06 
+ 0-02 

+ 04)3 

+ 0-01 

+ 04)3 

+ 0-08 


+ 0 06 
+ 0 08 

+ 0-10 
-0  01 
+ 001 


+ 0-05 
+ 0-05 
+ 0-05 
+ 0 07 


90  2 
71  38 

82  30 

111  50 
89  53 

105  43 

112  37 
85  50 
94  17 

100  25 

69  52 
71  50 

70  53 
87  18 
99  37 
70  5 

59  0 
62  20 

105  27 
62  30 
98  51 

104  37 
62  48 

83  7 
85  6 
73  52 

109  25 
93  20 
70  31 
116  7 
100  16 
58  8 

80  24 

105  33 
75  27 

III  51 
85  44 

77  20 
85  22 
62  12 

60  27 
111  6 

92  56 
3 21 
115  30 
51  21 
56  48 

75  7 

76  21 

78  39 
87  10 
65  57 

82  55 
115  12 

79  M 

81  30 

83  57 


Ik 
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Sliu'#  N Ulf. 


e Ssgittarii 

t Aquila.— 

X Unuo  MitKtrtii- 
«'  Oiipriwnii— • 

$ Capricorn! 

f i’.«inicoini 

■ IMpkini 

a De Ipkitii 

• Aquuni 

32  Vulpwuln)  - 
6 Capricorn i— .. 

i 

a E |Utllci~ 

i Oupricomi 

<J  Acjunrii 

t Aquarii 

■ I’egaai 


AmuiunI  titan 
Right  A*ec  anion, 
January  I.  I860. 


* «. 


19 

SI 

2 SO 

to 

4 

4-78 

20 

3 

41-76 

20 

10 

IK  90 

20 

13 

tv  50 

20 

20 

52  20 

20 

26 

3142 

:'ii 

33 

8 12 

20 

40 

5 62 

20 

4B 

35  62 

20 

SB 

4 33 

21 

e 

58  73 

21 

B 

49-44 

21 

II 

20  7« 

21 

24 

11-10 

21 

30 

17  74 

21 

37 

16  57 

Correction  to 

Nautical 

Almanac. 

Approximate 
N*  •rtli  Tolar 
liutaac*. 

a 

IIS 

0 

91 

14 

+ 0-28 

1 

7 

+ 0 02 

102 

50 

105 

14 

4-0-03 

ion 

17 

70 

II 

71 

35  - 

KK> 

1 

0 00 

02 

29 

107 

lb 

+ 0 05 

60 

21 

85 

20 

107 

215 

+ 0-04 

or, 

12 

OH 

20 

OOO 

80 

46 

Htnr's  Name. 


3 Cm|»ricorD» 

10  Tcgasi— • 
a A<|uarii  — 
* 

4 A (UiArii  •••• 
y A<|imni  - - 
ij  A jnarii**-- 

C 

^ r»*gani 

X Acjuarii--- 
[‘'•iiulliaut 

y 1’iacium-**- 

* I'iucium  -- 

• Pisciimi*". 


t 


'! 


I Sculptor!* 
* Ptaciuin--- 


A framed  Mean 
Right  AK*«Miaioti, 
Jauuaxjr  1,  I860. 

f to 
Nautical 
Almanac. 

Anproxiinalu 
North  Polar 
Diatanec. 

a.  •%.  a 

a 

21  39  18-54 

1 06  46 

21  46  41  62 

0-00 

64  44 

21  5S  35-49 

+ 004 

91  0 

22  0 29  70 

65  21 

22  0 20-59 

-0  01 

98  29 

22  14  25-43 

92  6 

22  28  901 

000 

90  51 

22  34  2S-7S 

+ 0 05 

79  55 

22  43  1 4*90 

00  9 

22  45  1842 

98  20 

22  49  54-38 

+ 0 01 

120  22 

22  57  47-34 

+ 003 

75  33 

23  9 54-47 

+ 001 

87  30 

23  19  45-33 

-001 

89  31 

23  32  45  01 

+ 0 02 

85  9 

23  41  37-71 

+ 0413 

118  55 

23  52  7 42 

0 00 

83  55 

The  Mean  Right  Ascensions  are  converted  into  Apparent  for  any  day  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  the  observed  transits  of  the  stars  in  the  foregoing  Tablo  (excepting  the 
close  Polar  stars),  the  correction  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Right  Ascensions  computed. 

The  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
entitled  “Correction  of  Clock  observed.” 

The  sign  + prefixed  to  the  Correction  of  the  ('lock  denotes  that  the  clock 
is  slow ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frequently  of  swerving  in  the  azimuthal  position  of  the  Instrument  as 
produced  by  changes  of  temperature  acting  on  its  supporting  stone  piers  during 
the  observations,  the  “ Adopted  Clock  Corrections " have  liccn  generally 
obtained  by  graphical  projection,  and  tlio  stars  of  each  night  have  been  uses! 
as  much  by  themselves  as  with  reference  to  those  of  preceding  mid  following 
nights. 

At  tho  same  time,  to  afford  a tabular  view,  in  the  usual  manner,  of  the 
march  of  the  Clock,  its  daily  errors  at  0*  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 
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EniNBUlutn  Transit  Observations  for  Ih«0. 


TABLE  III. 

Correction  of  Transit  Clock  at  0*  Sidereal  Time. 


Dntc. 

Clock's  i 

Ditto. 

Ckdt'e 

Data. 

Clock'. 

Date. 

Clock'* 

Clock'* 

Gomotios.  | 

Correction. 

Correction. 

Correct  iuti. 

Correction. 

I860. 

K 

I860. 

<■ 

I860. 

* 

I860 

. I860. 

Jui.  2 

+ 2318 

Much  2 

+ 5-35 

(<0 

July  2 

- 7-40  ! Scpl.  18 

- 7-81 

5 

+ 2417 

5 

+ 7-92 

M»v  9 

+ 3-74 

7 

- 6-85  1 20 

- 6-60  22 

- 9-62 

6 

+ 24  70 

7 

+ 10-00 

11 

+ 302 
+ 2 36 

8 

-11-24 

10 

+ 28  00 

9 

+ 1209 

13 

ii 

- 6 70  | 24 

- 13-51 

16 

* 32  21 

12 

+ 14  33 

16 

+ 1-98 

15 

- 7-13  25 

- 15  07 

17 

+ 33-01 

13 

+ 15-07 

17 

+ 1-76 

17 

- 7-47  i 20 

- 16-48 

23 

+ 36  80 

14 

+ 15  84 

19 

+ 1-75 

20 

- 8-60  )■ 

27 

+ 3800 

15 

+ 16  59 

20 

+ 1-85 

! Qcl.  3 

(») 

21 

+ 2 00 

Aug.  4 

-27-31 

Feb  1 

+ 41  22 

20 

+ 21-05 

25 

+ 200 

- 13-38  8 

-38  10 

0 

+ 43-39 

22 

+ 22-33 

so 

- 0-34 

5 

- 13-70  1 1 

- 48-40 

13 

+ 41-33 

25 

+ 23-94 

31 

- 0 90 

(«) 

! 1« 

-61-28 

14 

+ 52-33 

26 

+ 25-00 

27 

+ 6-15  i:  18 

-66  27 

IS 

+ 5341 

27 

+ 25+11 

■III  lie  15 

- 7-23 

28 

+ 532  19 

20 

- 68-50 

20 

+ 57-31 

26 

+ 26+1 

19 

- 7-23 

- 70-60 

21 

1 58-18 

20 

+ 27-06 

20 

- 7-34 

Sept.  6 
7 

+ 0-71  ■ 

- 74-62 

27 

f-  62-53 

30 

+ 27-39 

21 

- 7-26 

+ 0-73  ij 

- 79  50 

(«) 

28 

+ 2-93 

April  (e) 

25 

28 

- 7-33 

- 7-35 

10 

11 

- 0-75 

- 1-85  Nov.  1 

- 96-85 

March  I 

+ 4-50 

May  3 

+ 23-10 

July  1 

- 7-54 

13 

17 

- 3-55  2 

- 6-93  (J) 

- 99-23 

(«}  Pit  tti*  Clock's  fniauto  bead  fnrwarl  l mui-at- 

(»)  The  electrical  ••  rapper"  fee  wuaduiK  the  eeamdi  rfth..  clock  „ 

W A Pnlkavn-pendiiliim,  or  Kridirce,  |civinbm  ef  zinc  ei,i  «u,,,l  •M.CiJ+i’li  **"’ 
m«.rv.lorj  .1  Pulkura  .ed  biAlJj  nKe»rel  „f  there  tnr  lu  amueDrailec  ;L,L *1,,  ri"",r’  ,B*tr,‘nicntttl  nrtiet  in  the  IlBfcriiil  Ittueinn 
applied  to  the  Bnakeute-Clock  dating  thin  month  in  plow  of  the  etAl  »„d  „ , *"¥"  ""P*1  «ri«U<ine  of  b-iuperatum,  woe 

repporatll  going  on.  mwenru)  peadnhun  ly  Llent.  Kipcnno  nU  with  the  elaeMenl 

(d)  Adjusted  remfnhim  for  »!•*. 

it)  A new  eosUct  maker  oppliod  to  the  Tranult  Clock. 

If)  The  value  of  nil  Hie  mibm-ipual  olmnnlioni  of  fti.  , . . 

2*“'  “““  “■ 

* 
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ROYAL  OBSERVATORY,  EDINBURGH 


0 B S E R V A T IONS 

MAi>r  trim 

THE  MURAL  CIRCLE, 


CALCULATION 


APPARENT  NORTH  POLAR  DISTANCES. 
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ROYAL  OBSERVATORY,  EDINBURGH. 

Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  lHfll). 


Btak  on  onuts  Obj  kct  OmkbvcdJ 

! „ Clock 

No.  in  Sidereal 

British  XlIM  of 

Nam*  or  Ducription.  Obaorvatfoa. 


Nadir  | -" 
Nadir  [j— 


| 2000  :/>)  ■ 
■ 2181 
2292 
2393  (e) 
2163 
2737 


Nadir  ||— 
Nadir  |(— • 


2184  (d). 
2292  (a)  ■ 


2489 

2546  (f) 

2688  (j,) 

2761 

2867 

2988 

3083 

3133 


Nadir  II- 

Nadir  |j~ 


Nadir  [ 

Nadir  || 


Aw.*. 

C 10  0 


6 43  24 

6 43  7 

7 I 10 
7 19  52 
7 26  17 
7 41  Id 

7 56  33 

8 4 25 
8 24  56 
8 29  0 


5 44  0 214 
— - 211 

6 15  49  95 

0 32  46  73 

6 52  43  79 

7 5 23  65 

7 19  29  62 

8 2 36  74 

8 30  0 214 
.........  214 

5 43  0 , 214 
214 


7 25  16 
7 41  9 < 

7 56  53  1 

8 6 26  I 
8 24  55  I 
8 42  34 

8 53  22 

9 4 46 
I 9 9 O 


Microscopes. 

B. 

2 32-9 

42-9 

2 39-2 

49-B 

3 26-7 

28  3 

4 514) 

55-1 

3 53  0 

57-5 

4 13  7 

15-9 

5 44  0 

450 

1 47  4 

47-1 

5 00 

00 

3 37-2 

600 

| 1 43-7 

48-6 

2 33-8 

42-3 

2 39  8 

48-1 

2 32  1 

42  1 

2 37  9 

47-7 

4 26 

60  1 

2 40  0 

43-9 

4 61-7 

517 

2 311 

337 

4 30-4 

334 

1 35-7 

39  3 

2 S3  6 

42-1 

2 37-7 

469 

2 32-2 

42-2 

2 39  1 

479 

2 38  5 

43-7 

4 49-6 

54-0 

2 32-0 

41  » 

2 38-2 

477 

5 46  9 

501 

1 38-5 

402 

4 3 8 

5’8  | 

0 58-2 

620 

l 33-7 

37  4 ; 

1 44-7 

474 

2 21-4 

2 18 

2 18-4 

223 

2 33- 1 

419 

2 38-3 

49-0  ] 

luDrii.r  Ext.-rior 
Marro-  Haro-  T*™*'  Tt"r‘ 


Velocity  (in 
iniltw  per 
hour  i,  and 
Direct  io®. 


37-1  


37  0 3.W.N.W. 

37  0 I 

37  0 6,  W.N.W. 


Eat 

Value 

J Blue 

of  Ob- 

Sky. 

Hrrra- 

Apparr&t  Z»nitL 

tioae. 

Distance  South. 

lUx. 

= 10. 

• • m 

10 

• 

+ 32  10  510 

8 

+ 45  7 139 

4 

+ 5 56  21-9 

6 

+ 28  6 52  « 

5 

+ 9 28  9-2 

4 

+ 27  24  7 0 

0 

+ 36  42  35  5 

6 

+ 41  31  22  3 

9 

6 

+ 45  21  8-3 

•••••a 

4 

+ 31  16  20  0 

| 

• 

+ 39  25  3 1 

IO 

5 

+ 45  7 14  6 

4 

+ 30  59  64-1 



■ 

+ 28  C 32-1 

4 

+ 40  54  5 1 

[ 

5 

4 

+ 39  25  2-2 

3 

+ 45  7 13-2 



‘ 

5 

+ 9 28  8-5 1 



3 

+ 27  24  9 1' 

***,M 

a 

+ 28  1 25-0 

« 

+ 42  28  21  5 

5 

+ 45  24  9-0 

4 

+ 0 29  5-8 

a 

+ 4 34  44-7 

1 -.a... 

6 

+ 51  29  54-4 ' 



rcDuvriug 
(S)  Dnfluition  very  bod. 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory.  Edinburgh,  is  the  Year  I860. 


IK  i terror 
I ■ 

in 

meter 
i Fafcr. 


Interim 

Tlier* 

tmi- 

meter 

Kuhr. 


OTBIB  OBJECT  OMKUVIt!>. 


M»rrwo|M‘*. 


riock 

Sl'lerejJ 

Tin  1 1 1 

<lt»crrnlM‘ - 


Velocity  lin 
mi  let*  |«er 
liiMirt,  uod 
Direction. 


Mugni 

tude  oK- 

Kibm  of  Dawrlptlw.  ••rtrf. 


Micne 

meUr. 


No.  i« 
Hritiih 

Ulognc. 


Pointer. 


10*000  ! 

10  00(1  

10.159  29-65 
10-311  29-65 

1 0-000  29-65 
10  222  29-65 
10-316  29  63 
10-000  29-63 
10-103  29-61 
10-067  I 29-61 
10-259  ! 29-61 
10-000  29-61 
10-000  29-61 
10-000  29-01 

10-000  

10-000  


Nadir  | 
Nadir  | 


i Oreluiuorinn--" 
a Cania  Minori*- 


10-000 
1 0400 
10-000 
10  211 
10-173 
10-050 
10-000 
10  233 


Nadir  | - 
Nadir  ,|- 


29-01 
•29  01 
29-01 
29-00 
29  00 
29-00 


10-000 

10-000 

10-000 

10-463 

10-197 

10-129 


Nadir  | 
Nadir  | 


Cania  Mmom- 


10-000 
10-000 
10-200 
10-350 
10-000 
10-422 
10-146 
10  077 
10-199 


Nadir  || 

Nadir  | ♦— 

1 Oeminoniio 


2110 

2163 

2466 

2668 

2716 

2667 

2986 

3083 

3133 

3212 

3336 


10-253 

10-311 

10-262 

10-000 

10-000 


t Ur«n>  Majuri*" 


LMlmlioii  ilul'f-rfrtt. 


-\imu--  luviaibla  al  I ' 111-'  -2  lrnn.il- 


(a)  Definition  very  bad.  Siam  much  Wtirpol. 


BOISBCHIIH  ASTttOBOMICil.  OBSKRV  ITIONB. 


Ill  no 

Ett. 

V*1m 

Sky. 

if  Ob*.  Apt 

Mux.  10.  | 

| 

10 

5 + 

4 + 

5 + 

0 4* 

6 + 

4 4- 

5 + 

0 4- 

+ 



5 4- 

1 

6 + 

10 

4 

1 . • 

7 + 



6 + 

3 + 

10 

6 4 

4 H 

6 



& r 

4 

F 

7 1 

$ 1 



5 

s 

i 9 

« 1 
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•..••a 
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Observations  with  the  Moral  Circle  at  the  Royal  Observatory,  Rlhmh'Koii,  in  hie  Year  1800. 


Stab  ob  oi  be*  Object  Omeuved. 


Dnte. 


1860- 
Foil.  « 


No.  ia 
British 
AiMiOt- 
Uliijrao. 


Fell.  14 


Feb.  14 


Feb.  17 


Fob.  20 


Feb.  21 


26B3 

2968 

3033 

3223 

3438 


31)83 

3223 

3331 

331)2 


Nadir  || — . 
Nadir  |j—  • 

(<0  a lljdnti- 
(6)  • Looms- •• 


2718 


30S3 

3083 

3242 

3331 

3438 

3329 


3033 

3133 

3242 

3330 

3375 

3431 

3520 


Name  ur  Description. 


Majjal- 
lade  i:b- 
mm-il 


Nadir  ||- 
Nndir  ||- 


One* 
Sidereal 
Time  flf 
Observation. 


« llydrie- 


Nadir  |-— ■ 
Nadir  | — 


Nndir  ||— 
Nndir  ||- 

Nadir  ||— 
Nadir  |— 


Nadir  ||~ 
Nadir  ||- 


Nndir  | ■• 
Nadir  ||.. 


i UtSffi  Majoha  .. 
« leonia- 


Nndir  ||— ■ 
Nadir  ||— • 


4 Ursa.*  Malaria - 


w 


70 

7- 6 
MO 
SO 

8- 0 


60 

70 

341 

80 


60 

60 

2-0 

5-0 

8-5 

10-0 

05 


(<0 


Pointor, 


7 37  0 


45  30 
41  31 
49  38 
20  31 
57  17 
0 o 


8 40  0 

8 33  32 

9 20  44 

9 37  37 

10  22  32 
10  33  0 


7 53  0 214  0 
214  0 


214  0 
214  0 
70  40 
34  30 
80  0 
08  0 
84  15 
214  0 
214  0 

214  0 
211  0 
38  35 
98  0 

65  30 
87  45 
214  0 
214  0 


8 4 28 
8 40  0 


8 29  0 


6-0 

B 49  52 

7-0 

B 55  13 

2-0 

9 23  15 

2-0 

9 37  5" 

90 

9 57  10 

6-3 

10  12  55 

Niulir  J 
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Yiylir  'j... 

t I.LsiiiiH «•— 

0-0 

30 
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i 
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9 44  43 
9 55  33 

10  12  38 
10  20  0 


Micrnscoja-a. 


2 33  0 
2 37-7 
4 57-8 
1 42  4 
24  >8 
10-9 
52-9 
33'  I 
38. 2 


8 46  0 


75  30 
211  0 
214  0 

214  0 
214  0 
80  0 
38  35 
37  40 
05  30 

81  15 

82  50 

214  0 
214  0 
80  0 

83  30 
37  40 
32  35 
54  20 
50  50 
82  30 

214  0 

214  0 

214  0 
214  0 
85  30 
05  30 
67  45 


31-7 

393 

I8'3 

170 

31-0 

0-0 

33-1 

39-1 


2 33-2 

2 39-0 

3 54-3 
2 33-0 
2 30  I 

2 32  0 

2 38-8 

3 25  0 

2 17  5 

1 169 

4 20-0 

3 1-1 
0 557 

2 32  1 
2 39-3 

28-1 
22  I 
17  8 
40-0 
14  4 
3-7 
57-9 
320 
38-8 


2 33-9 
2 38-6 
2 31  6 
4 297 
• 3-1 


42-0 
47-8 
50-1 
45  2 
278 
137 
55  0 
41-4 

47- 9 

42  I 

48- 2 
20-9 
20-1 
34-3 
12-2 
410 

49- 1 


42  8 
487 
38-8 


422 
489 
29-3 
220 
19  9 
24-0 
4-5 
58-1 

42-1 
49-1 
32-8 
200 
19-8 
494 
17-0 
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42  1 
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'Hut  iit-r- 
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lu-000 
10-552  2975 
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10  367  29-75 
10-311  29-75 


10  411 
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10-000 


29-75 
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10-000  30-36 
10-000  30-36 
10-000  30-36 


10-000 

10-000 
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30-36 
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10-000 
10-285 
43  2 10-000  30-11 

46-9  10-000 


30-11 


10-000 

10-000 

10-381 

10-000 

ID-000 


30-22 

30-22 

30-22 


10-370  .111,22 
10-123  30-20 
10-249  30-20 


10-000 

10-000 

10-281 

10-421 
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10-270 

10-297 
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10-092 
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i 
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29-41 


29-63 
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31  0 
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310 
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32  I 
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32-9 

32-0 

35-8 
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4 1-0 

35-7 

•n  u 

37-9 

37-2 

37-2 

37  2 

37-1 
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30-7 

36-7 

36-2 

31  2 

34-6 

34-6 

a 
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34-0 

34-0 
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34-0 

35-2 

j 
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36-3 

31-0 
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••f  Ota. 

Mux, 
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7 
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3 

4 

4 
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•••■....•a.  ta|. 
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2 
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3 
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c 
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4 
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s 
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4 
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0 

+ 3 38  38-4 

7 
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4 
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+ 22  49  24  B 





3 
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10 

5 
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...... 

7 

+ 31  31  54-4 

1 

+ 53  43  31-5 

- 12 

- S-4 

- 5-1 
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- 8-9 


- 28 

- 8-9 
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5-3 
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(e)  Scarcely  vUiWe. 
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SlAH  DU  ClM£fcOnJkt.T  Olififcil V fc  li. 


D*l*. 


No.  in 
Mrifiib 


t.Jnpip. 


I860. 

Fi  t.  21  37  2ft 
3780 
3*30 
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fVI>.  21 


Fell*  27  i 


3053 
3086  irt ) • 
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Nadir  | 

Nadir  | 

Nadir  | •• 
Nadir  | 


3726 


(*)  , 


Fel»  29 


3243 

3336 

3127 

3461 

3329 

3392 

37H0 

3831 

3669 


3133 

3137 

3221 

3323 

3373 

3328 

3996 


CO  • 


March  2 


3133 

3438 

3481 

3328 

3392 

3780 


Niulir  | 
Nadir  | ■ 

Nadir  | 
Nadir  | 


Nadir  | 

Nadir  [I*-. -• 

i Fnw  Majnri*- 


i I.i-on  i » - 


Nadir  ||- 
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8-0 
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10  55  44 
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•1-0 
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8 U 
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18-0 
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7-0 


6- 5 
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6-0 


H 19  O 

8 \J  22 

6 55  8 

9 1(1  0 


8 36  0 
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10  22 
10  66 
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II  14 
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Nadir  | 

II  61 
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9 4 26 
9 9 22 

9 20  M 
9 36  29  } 
9 44  49 

0 13  46 

1 41 


29 

0 


0 
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6 5 
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5-5 
5 5 


9 4 14 
9 56  49 
10  5 29 
10  13  .34 
10  21  50 
10  55  45 
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Mw’roaenfar* 

A.  | B. 

Jlicrn- 

ine^r. 

Marti- 
ni e ter. 

lnt**rv.r 
Thur- 
m»- 
ra.  i«  r 
FaLr. 

Kxft-rv  »r 

TLir- 

■iu- 

lllfl.T 

Fuhr. 

, 

+rf*>>L 

inrhri. 

66 

10 

2 

460 

40-8 

10-000 

20-63 

30-1 

1 81 

35 

3 

59-8 

01-7 

10  000 

29-65 

300 

8ft 

55 

1 

55  1 

58-1 

10173 

20-64 



:ioo 

21  1 

0 

2 

327 

12  3 

1 0000 

31-8 

300 

214 

0 

2 

37  7 

47  1 

10-000 

211 

0 

t 

32-1 

42-6 

10-000 

36-1 

37-0 

211 

0 

2 

39  0 

19  0 

10000 

80 

0 

3 

33-7 

40-2 

1 0-000 

29-64 



37-2 

30 

5 

1 

8-1 

111 
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29  04 

37  2 

21 1 

0 

2 

32  6 

42-3 

10  000 

37-0 

37  0 

214 

0 

2 

39-9 

16. ft 

10-000 



214 

0 

2 

.12-0 

42-3 

10000 

29  02 

390 

40-8 

214 

0 

2 

39- 4 

193 

10-000 

68 

10 

2 

112 

4ft  3 

10-161 

29-62 



10-0 

211 

0 

2 

32. 1 

43  3 

KH>orj 

39-2 

38-3 

211 

0 

-i 

37- 1 

17.1 

10-0011 

37 

40 

i 

8-1 

121 

10-198 

2904 

38-0 

82 

3', 

2 

48  1 

5 22 

10-170 

29  04 

38-0 

JO 

40 

0 

26-0 

290 

10-03  J 

290 1 

384) 

57 

30 

2 

311 

300 

10-223 

2901 

38  0 

82 

50 

0 

516 

50  4 

10-460 

29  04 

38  0 

87 

13 

1 

119 

10  0 

10  

29  01 

377 

61 

.1! 

1 

18 

41 

10000 

2904 

37-5 

68 

10 

2 

4-4 

8-9 

10-236 

29-04 

37  5 

71 

45 

2 

0-2 

90 

10*  .121 

29  01 

.••w. 

37  5 

214 

0 

2 

32-9 

424 

10  0011 

.17-3 

37-3 

214 

0 

2 

3H-0 

47-5 
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211 

0 

2 

32  2 

42- 1 
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38-1 

36- 1 

211 

0 

2 

38  0 

17-8 
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85 

30 

2 

21-1 

27-7 

10*  100 

29-63 

36-1 

29 

34 

3 

16 

59 

10-000 

2963 

36-0 

96 

0 

i 

12  1 
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10.360 

29-63 

35-9 

26 

5 

1 

24-4 

28-2 

1(8031 

29-63 

359 

3. 

jn 

I 

17-9 

20-8 

10-08 J i 29-63 

35*9 

6 

10 

1 

30  8 

36-2 

10-000 

29-63 



15  9 

64 

0 

0 

544 

580 

10301 

29-63 

35-8 

214 

0 

2 

31  7 

125 

lo-uao 

37-n 

358 
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0 

2 

37-4 

48-4 

10000 







21  1 

0 

2 

32-7 

4 2- 9 

10-000 

38  9 

356 

211 

0 

2 

39*0 

4 HI 

10-000 

85 

30 

2 

23  0 

2!>.r 

16418 

29-44 

...... 

360 

81 

IS 

2 

56-3 

59-6 

10394 

211-55 

36  0 

J7 

30 

2 

37-7 

10-3 

10-000 

29-55 

30  0 

0 

40 

i 

10-7 

36. 1 

10-000 

29  44 
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87 

IS 

1 

0 2 

4-2 

10-420 

29  45 

3ft0 

81 

35 

4 

2-8 

6-2 
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29  55 
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1 

Wind. 

VeWjtj  |in 
cuilu*  |fT 
hour),  *iii| 
liirtcti-.-n- 


6.  W 


10,  W 


15, 


16, 


N\V 

N.W. 


3.  S.W. 


4,  S.W. 


5,  W. 

6.  W. 


Blue 

bky. 

Ilia. 

Rat. 

Valeo 

ofUbt. 

= 10. 

Apparent  Zenith 
L>ntaiiCv  South. 

Cor.  to 
M.nu 
N . Polar 
Dirt.. 
3nn.  1. 
IfttHi. 

Civ 



c 

+ 54  10  9-6 

- 13-3 

4 

+ 47  3ft  21  -7 

- 14  2 



1 

4 52  54  23-1 

- 14-2 







-.444. 

9 

4 

4-46  0 59  3 

- 7 2 



3 

- 3 5ft  30-8 

+ 0-1 





5 

-(-51  10  10-1 

- 13-6 

10 

5 

+ 3 38  35  ft 

- 33 



6 

+ 48  35  16  9 

- 10-4 

10 

4 

4-22  37  48-7 

- 9-0 
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3 

+ 23  40  1-5 

- 10-1 



3 

+ 48  48  30-2 

- 12-3 



4 

+ 53  43  30-0 

- 12-3 



3 

+ 47  36  24-9 

- 14  5 



5 

1 34  39  316 

- 15  2 



5 

+ 37  44  37-5 
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,,,,,, 





7 

6 

+ 51  29  58-6 
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5 

- 1 24  36  2 

+ 0 2 
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7 

+ 63  58  46-7 

- 11-2 
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s 

- 7 56  12-7 
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+ 20  18  41-8 

- 7-6 
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5 

-27  18  6-1 

- 3-9 

• 

t 

+ 49  58  26-3 

- 16-5 





4 .. . .m 



9 

7 

+ 51  29  58-6 

- 9-1 
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6 

+ 50  13  30-7 

- 11-7 

9 

3 

+ 23  19  59  0 

- 9-6 



ft 
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- 3-3 
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7 

+ 33  43  33-9 

- 13  2 

4 

+ 47  36  26  1 

- 14-6 

<«»)  ftky  bcetinnax  eloaily. 


fft)  Wind  itrf ri»A*inp  and  eloailn  overloading  the  thy. 

f_4t  [Mlnttian  very  good. 


(<|  Wind  nb»kl«ir  Ihn  roof  and  elftfl!s*;r  •1"'  ataadinra*  of  Iho  circle, 
fri  Following. 
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Observations  with  the  Mural  Circle  at  the  Koval  Ohskrvatohy,  Ediniu  hoh,  in  the  Year  18IKI. 
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Mar.  9 


Orta  ot  oiHaa  Object  Ontavap. 
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4u'le  ob 

Aw.  Co* 
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Name  or  DoKrijitina. 

•4’rroit. 

.1821 

39!>l) 
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3418 
3523 


3325 

3430 

3528 

3821 

3869 


3325 

3726 
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(b) 


3523 

3592 


f 


'•I  or.  12 
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70 

6-0 

80 

70 

70 
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90 
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on 

70 
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60 
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9 66  46 
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12  26  17 
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I 
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71 
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84 
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0 
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o 

214 
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71 
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15 

Ci 
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0 
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0 
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0 
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0 
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»/ 
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0 
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40 
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16 
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2 37-8 
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2 36  0 

2 32  3 
2 36. i 
2 49  7 

1 6-1 

2 31-5 
2 37-7 

2 32-7 
2 36  I 
2 47-5 

1 11-7 

0 55-7 

2 414 

1 38-2 


(«!  Following.  Siy  j-attitig  bli</ 


4»l|»f«. 

15. 

M u*w 
iiii-lwr. 

fifth  •- 
Oii-tcr. 

fyiA'i. 

1 •*«•*#* 

36-9 

ioooo 

29-53 

117 

10-2(10 

29-55 

4 7 

10087 

29-65 

42  4 

loooo 

...... 

47-6 

10.000 

...... 

430 

10-000 

30  20 

■18  4 

10-000 



61  3 

10-147 

:io-2o 

63-9 

I0.0K9 

30-20 

618 

10.001) 

30  20 

36-4 
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30. 20 

43-4 

104X10 

48. 1 

10-000 

43-2 

10-000 

49-2 

10  000 



34-4 

10-000 

30-29 

53-8 

101)00 

30.2!) 

33-4 

10  000 

30-29 

40  A 

10.000 

30-29 

3-4 

10  423 

30-29 

42-1 

10000 

...... 

48  0 

10000 

42*0 

10000 

30-12 

479 

10  000 

...... 

30*3 

ioooo 

30-12 

.605 

io-ooo 

JO-12 

ei-s 

10153 

30-1 1 

339 

IOOOO 

30- II 

30-0 

10052 

30-11 

28-9 

IOOOO 

30-11 

423 

10*000 

47*8 

ID  OIK) 

42-3 

10.001) 

29-71 

ISO 

10-000 

656 

IOOOO 

29-71 

8-0 

10-213 

29-71 

42. 1 

lo-ono 

29-71 

49.0 

104100 

431  | 

ioooo  1 

29  II 

483 

10-00(1 

52-6  | 

IO-IXJ0 

2011 

16-0  | 

10-000 

29-11 

59-2 

10-290 

29-11 

46  2 

10.300 

29-11 

11  1 

f 

ioooo 

29-11 

Ititrriur 
Tin  r- 
mu 
liirliT 
Kolir. 


37-2 


Kxturior 

'J'lnr- 


in>  Ci.*r 

Kiilir. 


Wirul 

YeWitj  (iu 
tmkn  pa’f 
li'iurl.  and 

hirwtion. 


HI  Hr- 
Kk,. 


Eat. 

Valui> 


Max.  k 10. 


38.0 
3ft  I 
36-8 
36-9 


40-1  39-8 


39-7 

39-0 

390 

39-0 

390 


38-2 


403 


36-0 


w. 

5.  W. 


36-8 


360 

360 

360 

360 

3UO 


I,  E. 


10 


390  34-0 


36.4 


38- 1 


340 

34-0 


320 

32-0 

320 


33-2 


332 

33-2 

35-6  33  1 


38-5 


34-9 

34-9 
34-9 
34  9 
34-9 
34  0 


2:  N.\V, 


10 


(1)  Saucojjr  aen  al 


U)  Tn-iwding. 


Af.jwri-nt  Zenilf 
llUtlltaO.*  SiiUtll 

<-or.  t) 

M-ii 

N . hilir 

Dili, 

Jnn,  j, 
]«0. 

- 13  4 3 8 

- 11-2 

+ 37  -14  36-5 

- 15-6 

+ 49  6ft  27-3 

-ISO 

+ 46  35  16-0 

- 107 

+ 40  19  25-B 

-II  -2 

+ 16  19  IM 

-11-2 

- 27  16  6-8 

- 2+ 

* 



- 7 5fi  7-8 

- on 

+ 47  2 13-4 

-11-4 

-27  18  7-6 

- 1-8 

-13  4 1-8 

- 94 

+ 37  44  34  0 

— 15-5 

- 7 56  12  0 

- 0-4 

+ 51  10  9-8 

— 14-5 

4 4 9 58  2643 

- Ifl.h 

-22  15  8-3 

- 13-2 

+ 29  16  51  6 

-193 

+ 30  43  47-9 

- ]»+ 





-27  19  47-3 

- 1-2 

+ 53  43  34-7 

- 13-S 

j 



— 27  19  49  5 - 0 3 
+ 53  -IS  36.8  -13-7 
+ 44  28  *6-7  -13  4 
+ 64  10  13-6  - 14  7 
+ 17  IS  697  -160 


Digitized  by  Googlt 


OBSEHVATUhVS  WITH  THE  Ml  lIAL  CtRCU5  AT  THE  ROYAL  OlWF.RVATOItV,  ED1XBDIIC.II,  IN  THE  YEAR  1800. 


33 


St  a u .i*.  oni  c«  Uiu  m Oimkilv  kii. 

N«.  In 
llritkh 
l\fW«.(V 

Name  o <t  Description. 

M«|gnl- 1 
twl«. 

HtVl'il. 


riock 

Slit. -real  n . 

Time  nt 

l li»  rv  »||. >ti 


Mm  12 


Mar.  13 


4111 

1153 


3380 

3662 

3720 

3780 

3821 

3809 

3096 


la)  - 


70 


Mar.  II 


3 is  i 

3830 

399G 


Smiir  ||- 
Nadir  |~ 

Nu-Iir  | •• 
Nadir  i|  ‘ 


k.  H.  ». 

12  4 47 

12  12  as 

12  32  0 


II  is 

<12  34 

21 1 0 

21 1 0 


9 33  II 


211 
21  I 


6*0 

9 

15 

35 

A3 

20 

8 0 

10 

33 

32 

78 

30 

0(1 

10 

14 

ir. 

SS 

id 

70 

10 

55 

:is 

hi 

35 

6*0 

II 

2 

ii 

20 

55 

o.o 

II 

1 + 

24 

71 

45 

6-0 

II 

11 

10 

HI 

II 

II 

in 

0 

211 

0 

Nadir  |" 

Nadir  | 
Nadir  | 


9 41  ii 


Mar.  Ii 


Nadir  | - 

Nadir  | 


so 

c-o 

no 


io  a 17 


11  42 

12  34 


9 

17 

211 

51 

0 

16 

3439 

(e)  •••••••••  7-0 

9 

57 

37 

319  1 

10 

6 

1 1 

57 

50 

3602 

••••••.•..........a.....  7*3 

10 

31 

21 

74 

30 

3720 

60 

10 

IS 

3 

HH 

10 

3836 

; no 

II 

0 

43 

96 

55 

3996 

00 

1 1 

11 

56 

64 

0 

mi 

70 

12 

5 

30 

1 1 

45 

4153 

0*o 

12 

lit 

20 

02 

30 

1201 

12 

21 

41 

02 

55 

4214 

60 

12 

26  25 

52 

43 

Mur.  20 


3720 

37bU 

3830 

3990 

4199 


Nadir  | •• 
Nailir  J-- 

Nadir  | ~ 
Xa-Jir  |- 


12  37  U 


214 

214 


io  2 n 


Nadir  | < ■ 
Nadir  (-- 


60 

7-5 
6 5 
9-0 
70 


10  44  34 

10  55  56 

11  6 11 

11  41  2k 

12  20  10 
12  46  0 


M II  ."I  j « H 


BL 


2 28-7  33  4 

0 II  I 421 
2 32  6 4 1-0 

2 38-9  17-7 


214  U 

211  0 
211  0 
57  50 
HO  55 
81  0 
211  0 
214  0 


32-H 

38- 9 
0-9 

57  7 

39- 7 
3 58  ? 
3 33-3 
2 6-8 

1 5-4 

2 32  1 
2 38-15 

2 32  0 
2 38-T 
2 39-9 

1 46-7 
0 50-2 

2 33-1 
2 33-1 

2 33-0 

2 39  7 

3 411  I 
2 30-8 

0 58-7  1 
2 30-9 

1 51-0 

1 5-1 

2 27  O 
5 30  9 

4 30-5 

3 116 
2 32-9 
2 38-1 


214  0 

211  0 
88  10 
81  35 
86  55 
6 1 0 
1)3  10 
211  0 
214  0 


32  I 
38-7 
38-1 
49  3 
53-8 
0 53  7 
3 23  I 
2 32-.I 
2 38>  7 


42  I 
480 

40 
60  0 

43  3 
62  0 
37-9 

7-7 

7- 8 
416 
471 

12-6 

■16.7 

42  3 
49-9 
53-7 
11-0 

47- 7 

42-2 
49  I 
58-3 
33-1 
61-7 
■10-9 
51  O 

8- 3 

31- 1 
31  9 

32- 0 
12  7 
•12  U 

48- 3 

43  3 
46-7 
44-1 
5M 
58-4 
56-9 
25  4 
43  I 
-16-1 


Mir- 

nil  - r . 


<*r  >it 
10*000 
10*121 
10-  000 
10-000 

10  000 
1 0001 J 
10*100 
10-MI 
10*323 
10  012 
10-000 
10201 
10*000 
10(100 
10*000 


10  000 


1 0*  1 1 1 
10*000 
1 0000 

10.000 
10  000 
1 0 000 
10-210 
1 0*  1 2 1 
10-163 
10. 172 
10  000 
10-000 
10-4150 
10*323 
10  000 
10000 
1 0-000 

10-000 
III  000 
10-1 16 
10-380 
1 0-390 
10-312 
10  310 
10  000 
10*000 


Hnro 

ni«  Or, 


Interior  KxtrritiJ 

Wind. 

lUne 

Fat. 

Vnliin 
ut  (II.. 

1 li«*r* 

Kill*— 

i tal'f- 
too* 

Velocity  | iu 
i-iilc*  i*r 
b«uir),  and 
Direct  105, 

Kkv. 

Falir . 

nu  t»r 
Falir. 

Max 

m 11). 

urtu 

29-1 1 

29  1 1 

34-8 

29-21 

37*7 

29  21 

29  21 

2ft  21 



20-21 



20  21 



29-21 

29-21 

...... 

3 10 

29-38 

37*7 

20-38 

7 

29-36 



29-38 

*""• 

33-2 

23  47 

38-0 

29-17 

...... 

29-17 

29-17 

29  47 

29-47 

29-10 

2019 

20-19 



29-49 

■20-40 

...... 

37-1 





41*0 

2'J- 1 U 

34  0 5 5WN.W 


310 


310 

33. 9 
330 
3 3 0 
33  0 
32*9 
32  8 
32  fl 
32  6 


33*8 

33  8 
33  3 
32  7 
31  0 


29-10 
29*10 
29*1  u 
29*10 


30-1 

36-1 
36  fl 
30A 
307 
30*7 
36*6 
300 
366 
360 
30-5 


2,  N.W. 


3,  N.W. 


3,  N.W. 


10 


10 


10 


10 


•10*0 

•10*0 
•10  I) 
39-3 
39-2 
39  a 
390 


25.  W. 


10 


....  | 


Hutanrr  Buulli 


Cor.  fo 
Mean 
S'.  Pula i 
Hurt.. 
Jan.  1. 
1M«. 


I 


-22  15 

+ 28  33 


30 


- NO 

- 183 


+-49  19  28  7 - 11-4 
+ 11  28  27*7  - 13-4 
+ 54  11)  1 2-fl  - 14-8 
+ 47  3G  22-7  - Mb 
- 13  4 4 3 - 8*1 

+ 37  44  35-fl  -15  2 
+ 49  56  28  5 - 17  0 


4 +23  50  I 

7 +52  54  25  8 

7 + 19  58  26  0 


+ 20 
+ 23 
+ 44 
+ 54 
+ 52 
+ 49 
-22 
+ 28 
+ 28 
+ 18 


16  17-1 

49  58-5 
28  24-8 
10  13-5 
51  27-2 
58  28-2  ■ 
15  119  ■ 
33  4-0  ■ 

57  0-4  - 
45  320 


+ 54  10  15-3 
+ 47  38  23-9 
+ 52  54  28-6 
+ 49  58  26-6 


- 150 

- 14  8 

- 158 

- 17-0 


+ 29  15  53-3  -18-1 


M MiiMI.  SUr. 


(A;  Nebulous  Aaron  in  N.W.  fr»  m 8A  tn  V abor*  Iiorin.n. 


frj  Aurora  in  N.  from  borirn®  uj.winls. 


r.nrvTM'iKin  %nrni»KOMic^i  »wimruns-  v»n  \m 


Observations  with  tiie  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Y ear  18(34). 


*u.pSu!*  oMcnmi 
1,1,1  ‘,rrl  Ti««M  .,f 

Natiw>  «t  Dmeriptioa.  nrroil.  ob«rrnrt»oii. 


MicTctcuf**, 


! uteri"?  L\t«*rKW 
1W  TW 
luti*  mo* 
ineCer  I tor 
K«hr. 


Vi  lncily  (to 
mil**  |»«-r 
liouri.  iiml 


Blau  •*  i.  'ft 

&ky.  «•».. 

ol  A,.|wr.  ttt  x^ith  X.  fMir 
Biotanc?  Boutli.  B«* . 
Mat.  = 10.  lX'- 


Nadir  | — 
Nadir  ji- 


ff Comm 

Nadir  ||- 

N iulir  || 


Nadir  |: 

Nadir  | — 


Nadir  ||—* 
Nadir  j,.... 


3 Corom- 


Nadir  |1 

Nadir  |j 

Nadir  || 

Nadir  ||— —. 


Nmlir  |,*~ 
Nadir  ||» 


| 10  5 0 214  0 

214  0 

10  21  57  | 87  45 

10  55  50  I 81  35 

11  2 48 [I  20  55 

II  14  35  71  43 

11  41  22  51  13 

12  I 58  II  45 

12  12  41  82  33 

12  21  4 82  53 

It  27  48 1 52  45 

12  54  in  67  53 

13  4 17  61  20 

l 13  31  0 214  0 


2 32-3 

2 37-5 

1 8 3 

3 58-6 
3 29  0 

2 1-3 

1 30  8 

2 25  0 

0 372 

1 290  1 

3 94  j 

3 90 

4 17*7  i 

2 32  5 
2 38*2 


70  11 

7*0  12 

6*5  1.1 

9*0  13 

8*0  13 

8*0  13 


• 0 55  0 j 214  0 2 32  8 

i 214  0 2 38*8 

11  13  4 ! 70  55  0 5.1*6 

12  1 9 58  03  15  , 3 23*0 

10  28  0 214  0 2 32  9 

214  0 2 37*4 

10  11  0 88  10  2 17*2 

12  51  41  67  55  3 3 0 

13  5 IB  61  20  4 18*3 

13  12  36  51  5 2 58*7 

| 13  22  5 85  20  3 2*4  I 

IS  31  13  52  35  1 324 

13  40  0 211  0 2 31*0 

211  0 2 38  3 

10  55  0 211  0 2 31**1 

211  0 2 37*4 

H 15  u 71  45  2 13*8 

12  20  31)  63  13  3 21*7 

13  12  30|  34  5 3 2*0 

13  21  58  85  20  3 16*9 

13  31  37,  30  40  i | ra  g 


Nadir  ||~ 


4153  

4193  (o)  

4421  ffCorow*** 

Nadir  | — 

* Nadir  ||— 


10  47  0 214  0 2 .11-9 

0 2 37*7 

•*  j 12  II  45  2 23*2 

6 0 12  13  4 62  35  0 31*6 

9*0  12  20  23  63  15  3 32*9 

5*4  4 3 5 6 61  20  4 80*0 

I 13  50  0 | 214  0 2 32*g 

214  0 2 an  i 


I 10-000  | 

' 10*000  

10- lit  1 2940 
10*078  I 29*20 
104)00  ] 29*20 
10-300  29*20 
10-000  2949 
104810  2949 
19402  294  9 
10*291  29*19 
10*000  2949 
10409  29*19 
10-428  2949 

1 04100  

10*000  

1 0*000  

10*000  

104  61  29-25 
10*303  29  25 

10*000  29*23 

10-1810  I 

101)00  29*23 
10*291  29*21 
10*17#  29*21 
10*289  | 22-24 
10*131  29  21 
IO-OOU  29*24 
10*000  | 29*21 
10*006  j|  j 

10*006  294  0 

10  000  

10060  2940 
10  302  2940 
10*|S9  i 2940 

10*600  29.  |, , 

10*006  2940  i 
10*230  29-10 
10-060  29*10 

16*061)  

10*600  i 


41*0  I 36*3  

' 36*3  3,  N\V. 

......  30-0  

36*0  , 

34  9 

35  9 

| 35  9 

35  9 3 5,  N.W. 

1 35*9  

| 35  9 

35-1)  

35-9  0,  N.W. 

37*8  35*8  


38*9  38*0 


36*0  10, W N.W 
38*0  20 


40-3  39*0 


39*0  3,  N.W  , 

30  8 I 

30-6  ' 


305 

36*5 

38*0  36*5 


42*4  6,  W.N.W.I 

41-8  

11-1  I 

41*4  5,  N.W. 


• • a ||  41*4  

I 11*4  10 

11*4  18 

41*4  41*3  ! 


I000II  I I a,.,  ! ,.0,. 

47*9  10*000  ! ' | l0^  

280  10*000  29*21  Von'  Tv", ',7 

34*4  10*361  29*24  ..  .'  3»o  * VW*  10 

35*2  10060  29*21  [ 39  0 

« « ">000  i 30.1  I SI  


487  HMKio 


3*1  3*2  am, 


a 4*  53 

5 1*47 

6 - 13 

5 +37 

7 +17 

3 -22 

8 +28 

7 +28 

4 +18 

5 +33 


43  35  9 - 
30  22  6 - 
•I  9 0 ■ 
I I 34  8 
13  58*7  - 
15  12*6  - 
33  4 0 - 

56  58*7  - 
•15  30  6 - 
55  34*1  - 
21  51  3 - 


6 +42  53  91*1  - 164 

5 +29  15  52*3  - 17-a 


5 | + 51  10  12.1  -15  2 

3 +33  55  3*1*0  -18*4 

6 + 27  21  51*5  -IBS 

6 + 20  5 28-6  - 20*11 

5 +51  20  38  7 - IBP 

5 +18  56  54  3 -21*0 


+ 37  44  36-1  - 14*2 
+ 29  15  53  5 - 17-2 
+ 20  5 29*4  -19*8 
+ 51  20  40*8  - 19  9 
+ 2 39  12  0 -20  2 
+ 21  1 3 9 -215 

+ 23  14  18-8  -21*8 


4 -22  15  14*21-  »2 

6 +28  33  3*5,-166 

3 + 29  15  51*6  - 17  1 

5 +27  21  51  8 - 195 


(-1  Knt  .cl!  „f  ^ Middle.  ,Ur  ^ 


Digitized  by  Googl 


Observations  with  tiif.  Mi'h.u.  Circle  at  the  IJoyai.  Oiwervatory,  Kdisbcuuii,  in  tiie  Year  1*I>o. 


33 


IXtfo. 

Mai,  29 

Mot.  30 
April  2 

April  3 
April  4 


April  10 
April  2; 


N'o.  in 
llriBdi 
Ai-.Co 
tain  gut*. 


Slot  OK  oTiirn  <tiuri-r  1 innfcKV*  l ■ 


Nioiic-  or  1 i.’ncr)|4  loft, 


Mogci, 
liolo  ul> 
?Veri. 


Nadir  | — • 
Nadir  |— - 


3069 


4447 

4474 

4627 


N'a.lir  | 
Nmlir  | 

Nadir  | 
Nadir  (-■ 


Nmlir  | ~ 
Nmlir  |- 


4143 

4204 


4143 

1231 

4364 

4421 

4470 

4403 

4610 

4642 

4694 

4738 


Nadir  | 
Nadir  | 

Nadir  |'-* 
Nadir  |- 


Nadir  | 
Nadir  |- 


3 L'o:nn>  - 


IO  • 


4729 


Nadir  | — 
Nadir  ;J— 

Nadir  | • 
Nadir  | 

Nadir  | — 
Nailir  |- 

a llootil!-. 


Clark 

Sidr  fral  . 

Tina- of  , Pumt" 

f)U*TV*tlOtl- 


3780 

3521 

li-4) 

60 



*205 

60 

4610 



GO 

00 


MI*n»*C4i(«^, 


6-5 
6 0 
HO 


0-0 

O-o 


A,  I*  li  i • a 

10  44  0 214  0 2 32-4 
214  023 

10  46  3 81  34  I 21 

11  3 0 20  65  3 27  fi 

11  14  48  71  45  2 89 

12  5 5 II  15  2 22  1 

12  21  IS  62  45  I 26  3 

13  14  13  57  5 I 323 

13  31  34  36  40  I 4 1 9 

13  12  0 53  5 I 360 

13  40  0 214  0 2 32  0 

214  0 2 37-7 

IU  44  0 211  0 2 31-4 

214  0 2 37  7 

II  14  12  71  44  2 3 6 

1112  O 214  01  2 310 

214  O 2 37  0 

13  II  51  54  5 3 8 0 

13  36  24  6«  35  0 7 9 

13  44  8 54  30  I 52  l 

13  35  O 211  0 2 33-2 

214  0 ; 2 39-4 

11  5 0 214  0 2 31-2 

214  0 2 37-0 

12  12  27  62  35  0 40  0 

12  20  48  62  53  4 23  0 


II  20  O 


214 

214 


6-0 

12 

12 

15 

02 

30 

8 0 

12 

25 

31 

01 

4’i 

8 0 

12 

53 

40 

67 

55 



n 

1 

IS 

Gl 

20 

00 

13 

13 

31 

S7 

5 

7 0 

13 

21 

.5 

S5 

20 

70 

13 

11 

17 

58 

a'. 

70 

13 

■IS 

56 

57 

15 

70 

13 

5l> 

n 

58 

25 

14 

It 

.10 

19 

35 



14 

24 

0 

214 

0 

21  1 

0 

' 

11 

41 

0 

211 

0 



** 



•• 

214 

0 

13 

31 

0 

214 

0 

21  l 

0 



14 

6 

0 

7U 

0 

3tid.lt 

nUr. 

:5| 

1 n1<-rinr  Exterior 

Wind. 

B1«* 

KM. 

Val*.. 

rfUlH. 

Oir  In 

Mlrio. 

Dkfii- 

Tlior- 

no* 

TJiir- 

tuu- 

WWity  (in 

miU*  j-  r 
hoar  h bbil 
l)irf4Ctw»n- 

Sky 

A|'jnr«til  ZmiUt 

N l’i  -Ur 

•Iwtt,  1. 

I8C0 

mi-tor. 

niftor 

Fabr. 

Kulit. 

Mai 

= 10. 

4 50.7 


I C)na>l»  gathuring. 


(/)  find  dntnilina  Star*  uurm+ly. 


+ 47  36  26-1  -11-7 
-13  4 10- 1 - 3-7 
+ 37  44  34  9 - 14  1 
-22  15  15-3  - 8-8 
+ 28  56  59  3 - 1*  0 
+ 53  6 57  3 - 19  6 

+ 2 39  13  8 - 19-7 
+ 24  I 21  -21-2 


+ 37  44  30  0 - 14-0 


+ 20  5 30  0 - 18 

+ 32  32  39  0 -20-4 
+ 20  2V  20  8 - 20  5 


+ 28  33  1-7  - 15-7 

+ 28  56  5*  8 - 16-2 


+ 28  33  21 

151 

fr 30  43  46  5 

- 165 

+ 33  55  31  9 

- 18  2 

4-27  21  19  0 

- 18  2 

+ 53  6 51  9 

- 19  0 

+ 51  20  36.5 

- 19  7 

+ 21  4 II 

- 19-9 

+ 23  14  12  7 

20  2 

+ 24  26  0-3 

-20  h 

+ 15  33  44  3 

-211 





+ 36  2 13-4 

- IK. 5 

Observations  with  the  .Mukai.  Circle  at  the  Royal.  Observatory,  lu>tsurit<;ii,  in  the  Year  iago 


30 


No  it. 
flriliph 

U 

1 

NftJOi'  or  Dtecription.  j 
— 

liiloricr  Kikrinr 

vu, 

(Ur<»- 

xmU-i. 

Tfwi- 

nin- 

nit-tiir 

Knhr. 

J kl'f 

llliV 

fnt'l*T 

Kalir. 

Vukjcitjr  {in 
mi]ivi  jier 
liuuri.  iitjii 
Direct  i<>®. 

iwVi, 

30-08 

3008 

3008 

30-08 

30-08 

a 

389 

38-9 

38-7 

367 

38-2 

1,  E. 

n*i». 


April  27 


M.v  I 


<797 

<876 

<965 

5001 

5034 

5991 

528-1 


May  3 


M.v  7 


M.v  9 


<<7(1 

<621 

<678 

1737 

<820 

<965 

503< 

5284 

5<1< 


Ctvk 

J'  I Siik-reol 
,1  Tin,..  ,>f 
""“■'-OlrremiluT. 


I'ointor. 


Ukro«<?op<'*. 


Mtfjo. 

meter. 


* Buotia- 


& Libru.*- 


«>lir  ||- 
lfalir  j— .. 

M.Jir  || 

Nadir  |f.-* 


}3  I.ibrns* 


4-170 
41510 
4720 
4809 
4870 
5284 
54  J 5 
5452 


(«)• 


4720 


4652 

4678 

4723 

4756 

4820 

4876 

4942 


I Obhiurhi" 

Nadir  |; 

Nadir  || 


Nadir  | 
Nadir  (•• 


a fiixili*..* 


« Booti* 

y Sorpeiitiic. 


Nadir  | • 
Nadir  ||.. 

Niulir  | •• 
Nadir  ||- 
a Hootir- 


Nridir  ||>. 
Nadir  ||>* 


(6)  ■ 


I Bootia- 


6-0 

14 

19 

17 

53 

5 

5 

220 

260 

14 

35 

10 

G2 

15 

1 

35  7 

39-9 

60 

11 

54 

58 

44 

45 

3 

34  7 

39  0 

15 

1 

52 

60 

10 

3 

54  1 

580 

2 0 

15 

6 

It. 

98 

15 

1 

59-3 

63.S 

GO 

13 

17 

ID 

26 

5 

4 

55-9 

59-3 

13 

16 

4G 

73 

50 

2 

118 

16-7 



18 

55 

0 

214 

0 

o 

33-0 

III 



.... 

•• 

21-1 

0 

2 

392 

4H2 

...... 

12 

56 

O 

214 

0 

2 

30-0 

<2-1 

•• 

*• 

211 

0 

2 

36-2 

48-3 

fi.O 

13 

10 

57 

67 

5 

4 

19-8 

25-3 

60 

13 

42 

<9 

70 

35 

1 

48-1 

51-9 

70 

13 

55 

13 

57 

35 

4 

28-8 

34- 1 

G>5 

14 

10 

10 

74 

0 

-1 

31-7 

37-1 

7-5 

14 

27 

39 

56 

50 

0 

52-1 

58-1 

GO 

14 

57 

34 

44 

15 

3 

29-6 

360 

20 

It 

8 

51 

99 

<» 

4 

57- 1 

62-6 

3-0 

15 

<9 

22 

73 

50 

2 

102 

17-0 



16 

6 

23 

93 

15 

3 

23-7 

299 



16 

12 

0 

21< 

0 

2 

31-1 

419 

" 

*• 

214 

0 

2 

370 

IT-4 

13 

4 

0 

214 

0 

2 

312 

43-2 

- 

..... 

214 

0 

2 

36-1 

48  1 

13 

13 

45 

87 

5 

1 

210 

290 

7*0 

13 

41 

31 

58 

5 

1 

27-4 

32-8 

IO 

ii 

b 

28 

*0 

0 

4 

17  9 

53-7 

fl-0 

i< 

25 

20 

62 

40 

| 

3h-4 

43-2 

...... 

i< 

-IS 

* 

62 

15 

4 

28-7 

33-8 



15 

49 

10 

73 

50 

2 

50 

1 11 

60 

16 

6 

31 

31 

40 

2 

7-7 

12-8 

GO 

16 

13 

10 

68 

30 

1 

5 l 

104 



16 

20 

0 

211 

0 

2 

32-4 

hi 

0 

2 

383 

48-0 



13 

6 

0 

214 

0 

2 

31-6 

43-3 

...... 

14 

8 

•• 

214 

0 

2 

36  3 

46-8 

5 

70 

0 

4 

37-9 

13  3 

13 

29 

0 

214 

0 

2 

32-2 

13  3 

70 

13 

<8 

34 

5/ 

0 

15! 

1 

37  I 
42-3 

4b-0 

47-7 

9-0 

60 

13 

14 

94 

G 

57 

IB 

57 

60 

35, 

10, 

4 

4 

28-9 

3-7 

312 

60 

14 
H 
1 i 
14 

12 

26 

37 

52 

16 

52 

2111 

37 

56 

62 

<9 

15 
50 
15 
•15  | 

4 

0 

4 

2 

24-4 

397 

300 

19-2 

27-9 
45-0 
34-9 
53  1 

10  111 


1 0000  30-08  38-1 

• 3b  0 


10-01)0  30-08 

mono 


I5Itj<» 

bky. 


I E.L 

i v.1,1* 

of  Ob., 


Man,  ^ 19. 


<2-3  38(1 


19-009  52,; 

10-000  

10-403  30-29 

10-289  30-291  

ia-27«  39-20  | I 

10-289  3029  

10-000  30- 20  

10-090  30-29  ... 

1 0-049  30-29  

10-900  30-18  | 

10.000  30-13  

10-000  -19-7 

10-000  


•ISO 

<8-0 

iso 

<8-9 

lit  I 
<9-0 
<8-8 
<8-0 
<7-8 
•17-18 
<8-6 


10 


10-000 

io-ooo 

10-290 

10-230 

io-ooo 

10-390 

10-570 

10-234 

10-000 

10-281 

10-000 

10-000 


10-000 
io-ooo 
10.112 
10-237 
1 0 000 
IO-000 
10-327 
10-550 
10-000 


30-01 
30-01 
30-OD 
30  00 
30-00 
30-00 
30  00 
30-00 


52-8  | <9-0 

<9-0 
19-0 
<9  6 
<9-6 
<9-5 
<8-2 
<3  2 
48-2 
<8-2 


50-5 


10 


50  0 <g-o 


<8-1 


211-10 

29-40 

29-40 

29-40 

29-10 

2910 

2910 


510 

<29 

<3-0 
<30 
<3-0  ( 
<30 
<27 
<26 
<2  4 


>1  Star  anaira-li. 




2.  X W . 

10 







6 

6,  W. 

10 

«+»•  I...... 



— 

7,  W. 





1 

(*)  Xot  real,  ilnablr. 


Cur.  la 
M.u. 


Apparent  Zenlil 

Di.UllCU  R.ratl. 

N.  hilfci 
Owl., 
Jin.  ]. 
1800. 

1 + 19  7 <4-7 

- 16.7 

+ 28  17  9-3 

-18  0 

+ 10  <5  56-7 

- 170 

+ 26  II  27  7 

-18-5 

+ 64  47  24  2 

-17-8 

- 7 52  <2-4 

- 17  4 

+ 30  <9  35-3 

-187 



+ 53  6 56-5 

-18  4 

+ 36  37  19-4 

— ter. 

+ 23  3 6 6 9 7 

-15-2 

+ <0  2 <3 

-17-6 

+ 22  <8  13-8 

- 10  1 

+ 10  <3  53-< 

- 141-5 

+ 64  <7  215 

- 17-6 

+ 39  49  35-4 

- IS  O 

+ 59  15  49-8 

-16-4 



-18-3 
- 1 13 


• 

-4  53  6 56-7 
4-  21  3 59-8 

+ 36  2 120  -17 
+ 28  39  1 2 3 - - 16-1 
+ 28  17  7-7  I -18-8 
+ 39  <9  36-1  - 17-7 

i - ISO 

+ 31  28  36-7  - 17-8 


+ 36  2 ll-<  -16-9 


+ 23  I I 6 5 -13  2 
+ 23  36  566  -13-3 
+ 26  II  26  3 
+ 3 16  <6< 

+ 22  <8  11-8 
+ 26  17  8 1 -181 
+ 15  <5  11-8  -16  1 


- 1 1-3 
-111 

- ID 


Observations  with  the  ^Ickal  ( ircle  at  the  Royal  Oimjbrvatory,  Kdinburoh,  in  the  Year  1S60 


37 


Stak  ok  oruKK  OwtaOuKHViii, 


D&it. 


No.  in 

Hritish 

Amo.C*- 

t*lc£U«. 


N*m**  or  l»c«cnp4ioa. 


I 

Mfcgoi 
1ml*  <ib- 
M-rvnil. 


1860. 
May  11 


May  II 


Jnly  20 


Aug-  I 


Aug.  2 


Aug.  Ir 


5001 

5DBI 


4746 

4676 


6423 

6527 

6744 

6772 

6652 

6960 


(a)  ■ 


Nadir  | 
Nadir  |— 


Nadir  I]-- 
Nadir  1- 


(4) 


< Buolin-. 

Nadir  | •• 
Nadir  ||- 
3 Lym  - 


r Drsconi*.. 
y A<|niU'  *.• 


7510 
7561 
7044 
7704 
7779  !f) 


Nadir|  ~ 
Nndir  ||- 

Nadir  | .. 
Nadir 

Nadir  | 
Nadir  11- 

Nadir  | ■ 
Nadir  | - 


Aug.  28 


Aug.  30 


7208 

7330 

7430 

7644 

7708 


8209 


Nadir  | • 
Nadir  |— 


Nadir  ||- 
Nadir  |j- 


frf)- 
(O  • 

lO- 


Ot’ Cygoi" 


Nadir  |— - 
Nadir  ||— • 


Nadir  11- 
Nadir  II- 


Clack 
Hiilcml 
Time  of 

IBee  praline 


60 
3 0 


2-0 

8-0 

441 


A mi. 

16  3 3S 
IS  18  39 
15  26  0 


60 
26 
214 
21  I 


If  O 0 211 


14  13  4 
14  38  IT 


18  7 O 


so 


IS  43  23 

18  38  15 

19  31  5 

j (9  40  2 

19  31  32 

20  9 47 

20  30  0 


65 

70 

6-5 


90 


80 


21 

.. 

4 

0 

18 

47 

0 

20 

AO 

0 

21 

28 

38 

21 

37 

A 

81 

50 

1 

22 

10 

3 

23 

10 

0 

20 

30 

0 

20 

50 

47 

21 

0 

18  1 

21 

16 

4! 

81 

50 

2 

22 

0 

33 

23 

24 

0 

22  48  0 | 


23  40  22 


51 

54 


271 


51 

51 

51 

54 

31 

34 

54 

54 

210 

280 

218 

228 

217 

54 


54 

54 

213 


218 


5t 

34 


34 

SI 


liter 

Mtem 

A. 

80-.JKT4. 

B. 

Micro- 
iii  Her 

IUr.»- 

luetcr. 

i 

rrr-«ii. 

10 

4 73 

10-2 

10-000 

29-40 

5 

4 51-7 

51-7 

10-000 

2940 

0 

2 32-0 

12  7 

1 0 ooo 

0 

2 36  B 

47-4 

1 0 000 

1 ...... 

0 

2 31  7 

42  8 

io-ooo 

0 

2 36.6 

48-3 

10  000 



IA 

4 22  1 

25  7 

io-ooo 

29  3f> 

15 

1 35  0 

397 

10  342 

29-36 

0 

2 «h2 

51  4 

0-500 

0 

2 57-7 

61  3 

0 500 

45 

2 30-7 

11-9 

0-5(7 

2952 

0 

3 19  1 

61-9 

0-500 

29-58 

35 

0 17 

111 

0-453 

29-52 

10 

2 32  7 

163 

0-572 

29-52 

10 

0 5 5 

191 

0-963 

29  52 

SO 

0 0-9 

14  7 

0-313 

29-52 

0 

2 48-6 

550 

0-5OO 

29-52 

0 

2 59-3 

two 

0-500 

0 

2 17  9 

55-3 

0 500 

0 

2 58-0 

65  0 

0 .500 

0 

2 48-8 

570 

0500 

0 

2 50  8 

61  2 

0 300 

0 

2 48  0 

55  o 

0 500 

0 

2 61-2 

63-0 

0 500 



5 

0 11-0 

52-8 

0.330 

29  45 

4H 

1 45-5 

5S  0 

0 500 

29-15 

to 

0 30  1 

43  3 

0-429 

29-45 

20 

4 1-8 

11-0 

0-500 

29-45 

20 

2 SB  0 

71  4 

0610 

29-45 

0 

2 19  7 

5.5  8 

0500 

0 

2 00  0 

660 

0 500 

1 

0 

2 48-0 

55-3 

0-500 

29-29 

0 

2 61  1 

6BI 

0-500 

5 

1 57-4 

72-fl 

0-280 

29-29 

55 

0 17  9 

624 

0-555 

29  29 

50 

0 16-4 

29  1 

0-406 

29-2B 

10 

0 21-4 

34  2 

0-633 

29-27 

20 

4 4 4 

170 

0 410 

29-27 

0 

2 47  4 

510 

0-A00 



0 

2 61  0 

66-6 

U-500 

0 

2 49  5 

56  1 

0-500 

| 

0 

2 60  0 

67-2 

0500 

...... 

30 

4 34  7 

47-1 

0-500 

28-79 

1 

I 


Interior  Extori'T 


Th*f- 

IM' 

meter 

KaLr 


140 


Tber 

nuv 

meter 

Kulif 


58 ; 


42  1 

42-3 
12. 3 


54  0 


51-0 

313 
51-1 
534) 
530 
530 
52  9 


570 


590 


550 


53  0 


55  4 


52-4 


34-0 


33-0 


510 

510 

50-7 

50-6 

503 

50- 2 

51- 1 


51  1 

510 
.40  8 
507 
500 
51  0 
51  8 


550  52  2 


Wiftd. 

Velrcitjr  fin 

mile*  |M  t 
l«7«ri.  Hbd 

LHrei*tiuft. 


12 


Blue  I JS  1 Gw.  U' 

Skj.  ^ M.'fcn 

°*  °t*-  Aureal  Zoaith  s’ 

Oiitanco  Scttth  ‘ha*. 

Jan. I, 
I860 


Uu.  = 10 


10 


*,  \v. 


I,  s.w. 


2,  E. 


a . 

+ 26  l i 29-4 
- 7 52  40-5 

- 15-B 

- 13  6 

■ a. .a... ....... 



+ 3 16  44-1 

- 10  7 

4-28  17  7-8 

- 15-1 

+ 22  44  42  9 

+ 4-8 

+ 37  1 12 

+ 4-8 

- 13  27  60 8 

+ 4-9 

+ 45  39  47  5 

4-  6-9 

- 3 22  3-9 

+ 55 

-f  30  47  35-3 

+ 79 

-23  57  15  6 
+ 4641  56-4 

- 15  52  23-1 

- 5 38  50-1 

- 16  39  49-8 


+ 94  10 

+ 17  52  59-9 

- 4 12  37-2 

- 15  52  26-3 

- 5 38  49  8 


+ 52  31  45  7 


+ 17-1 
+ 20-6 
+ 17-7 
+ 18  7 
+ 17  I 


+ 19-6 
+ 22-0 
+ 19-1 
+ 18  I 
+ 190 


+ 26-2 


(«}  Wind  Increaaiug  to  n itnrni.  16)  The  month  c-f  Juno  wna  occupied  in  mnkttu;  certain  important  alteration*  no  the  lllomiaatioo-micromctcr  not  oilier  partu 

nf  tho  Mural  CSrcle,  aa  fully  tletalln.1  In  th*  " Elplanutii.n  id  Mural  Circle  Olnervall-uin.’'  fa)  Ohicrvcd  amalier  of  t.o  atari  of  7 0 and  10  raaffciindoa. 

id)  Tho  fallowing  of  two  atari  in  Add.  (a)  Thin  douda  (J)  Alinoat  iaviaihlo  nl  timo  erf  tmnait. 


(*• 


nuKacRon  urnoiroiticii.  omiRTamns  toi  nil 


Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Ediniu  ruii,  in  the  Veak  18150. 


8ta*  OROrilRkOBJRCT  UWKkVBSi.i 


No.  1m  | 
British 
•lun.Cta-j 
Uloirno- 

Nti>nu  or  IVh  i i|itlnii. 

Magni- 
tude o4»- 
aarvfxl. 

26  | 

y Peg1Uti«»»*n<o< 

MkniMMiHTt, 

I ■ ' 


[ntrriur  Exterior 

...  _ Tl,«».  , Th<r- 

Micro-  1,  ltaro-  „„  mn 

metur.  mrt.-r.  ,u.4„, 

Kalii  F.lir-  ; 


Nadir  II— • 
Nadir  j — 


«.  a I 0 « * m * 

5 44  275  30  I II  ? 54-2 

9 D 54  0 2 49-2  35-2 

II  51  0 2 62-1  I 96-9 


7759 
790b 
7977  in) 
6924 


Nadir  |1-- 
Nadir  ||- 

C IVgflai-* 


22  7 9 

22  34  II 
22  115  25 
22  53  20 


I 54  0 2 
54  0 1 2 
229  35  I I 
279  30  2 
256  50  2 ! 
233  35  3 


8139  

80 

23  14  15  252  10 
23  26  20  218  45 

8252  ||r)  

6-5 

23  41  46  230  45 

8315  ■ 

8338  

8372  f 

23  58  42  232  2(1 
0 2 59  231  5 

18  1 

70 

&-0 

‘39  j 

0 II  0 54  0 

f 7510 

- 7369  I 
7644 

- 7779 
7906 
8024 
808.7 
6137 
6204 

i 6252 
8298 
8355  (d; 
18 
G8 
103 
149 
177 


Nadir  ||— 
Nadir  |— 


C Pegui- 


Nadir  |— 
Nadir  ||— 


14  0.  54 

54 

26  41  210 

37  37  261 
50  3 218 
10  6 217 
34  13  I 279 
55  22  233 

6 20  233 
13  56  228 
26  23  216 

38  2 237 
45  10  213 
55  14  224 

3 II  231 
13  48  222 
21  S3  213 
28  25  277 
33  431  261 
40  0 54 

: 5i 


7569  »e) 
7644 


SffeB ; I 81  11  0 M 0 2 48-8 

Nadir  ||~...~ ......  SI  0 8 go-8 

a‘*  *1  57  37  [261  50  2 38-6 

? 0 j 21  50  2 | 218  10  0 23-1 


fW*  Utktt 

0-500  28-80 


! 52-3 

53-0  523 


29-25  55-2  52  0 


60-6  : 59-2 


SH5I21S  I I 59-0 


\ olocltjr  i»n 

in  ilex  jier 
Ilnur)  noil 
H ir.el  iyt». 


Max.  = 10. 


I C»r.  to 

Valw 

A|if«if*r  Zeniil,  X Polir 
iJMUncr  South.  I Did., 

_ lft  i l, 

- ,u-  , i«a 


35-1  0-500  29.9G 


2,  N.W. 


6 

■Ml  31  52-2 

+ 24-9 

7 

- 4 6 55  6 

+ 202 

s 

4- 15  49  56  5 

+ 23-6 

6 

4-54  49  41-6 

+ 24-6 

7 

- 0 24  9-0 

+ I9S 

5 

4-54  32  31-5 

+ 25  2 

• 

+ 18  7 47-1 

+ 21-9 

S 

- 15  16  20-2 

+ 16-6 

5 

+ 3 31  26  8 

+ 19-2 

6 

- 3 14  Sid 

+ 17-9 

3 

+ 18  29  14-4 

+ 20(1 

7 

- 5 26  32-4 

+ 17-0 

8 

- 1 42  122 

+ 17-5 

7 

- 2 5 6 28-9 

+ 17! 

3 

-20  12  49-1 

+ 13-3 

(<•>  8 tar*  well  t 


S 

- 23  57  19-5 

U 207 

ft 

+ 27  49  46-2 

+ 23-0 

ft 

-15  52  29  1 

+ 21-4 

ft 

- 16  39  53  4 

+ 21-0 

ft 

+ 45  49  55-1 

+ 24  7 

7 

- 0 24  12-0 

+ 21-9 

0 

- 0 26  41-9 

+ 21-6 

a 

- 5 15  71 

+ 20-7 

7 

-15  16  23-3 

+ 11+9 

ft 

+ 3 34  24-9 

+ 21-2 

a 

-20  51  58-1 

- 17-2 

5 

- 9 21  55  1 

+ 18-6 

< 

- 2 56  30-1 

. 19-2 

8 

- 11  5 28-1 

+ 17  2 

6 

-20  17  15  7 

+ 15-2 

7 

+ 43  29  31-1 

+ 28-4 

+ 47  20  26  8 

+ 27-0 

6 

+ 27  49  46  0 

+ 23-2 

« 

- IS  52  28-9 

1 

+ 21-7 

(4)  A Mar  of  ofonl  fj-i , m*,,  _ . . , ' ~ '■ 1 

«l  Daibte.  Larger  »t,„  ,*£££  lrab,iu"«  20*  btfo«. 

W btiur  ok*eTT«d  03  6 nmlT-  traiiRiting  25*  Man, 


Digitized  by  Goo g 


Observations  with  the  Mckai.  Circle  at  the  Koval  Observatory,  Kihmu  kc;h,  in  the  Yeah  1*«o. 


:jsi 


Star  ok  otmkk  Outer  OnttKttVHlu 


Dife. 


No,  in 
Dnti.ti 
A*u 

lali'trno- 


1600 

Sept.  : 


Sept.  10 


Sept.  1 1 


7708 

7779 

7908 

7977 

8081 

8083 

8139 

18 

39 

68 

99 

119 


7759 

7909 

6031 

6063 

8139 

8301 

6232 

6260 

6318 

6304 

28 

63 

105 

149 

177 

218 


7779 

716)6 

8024 

6091 

6137 

8247 

8272 

8336 

28 

66 

96 

177 


(a)  • 


M ,1,' : i ■ 
Ill'll)  w6- 


Nome  <-r  DMCflptlelli 


{ lVgKIH" 

IVgiui  • 


Niulir  |l- 
Nadir  ||" 


Nadir  ||— 
Nadir  | 


£ I'.  giwi- 

« 1’eiraM- 


t) 


} Pi'gKni- 


q r*m>lii|ii-»‘ 
Niulir  | 
Nadu  | 


"*)  • 


Niulir  | 
Niulir  | < 


£ IVgasi- 


6-0 

90 


6-0 

9-0 


7-0 


7 0 
60 
7-0 


8-0 


Clock 

Sii|cr»  aJ 

Tinau  ff 

(Jh*4'TTW:nt». 

IVriatftr. 

3l»cr«*«cope-» 

A.  B. 

A 

m. 

«. 

22 

0 

36 

22H 

20 

3 

57-7 

68  7 

22 

10 

0 

217 

20 

2 

55-8 

06  8 

22 

34 

14 

279 

30 

2 

400 

52  fl 

22 

40 

27 

288 

50 

2 

24-7 

37  7 

22 

57 

32 

275 

30 

i 

458 

58.6 

23 

>'< 

10 

233 

35 

t 

8-6 

20  0 

23 

M 

10 

252 

10 

0 

3M 

43  0 

0 

3 

0 

231 

5 

1 

21-0 

32-8 

0 

B 

II 

213 

50 

0 

1-2 

13-6 

0 

13 

45 

222 

33 

2 

20- 2 

.16-8 

0 

IJ 

59 

271 

40 

3 

56' 1 

69  9 

0 

28 

24 

277 

30 

2 

2CI-7 

33  1 

0 

33 

0 

51 

0 

2 

300 

33  2 

54 

0 

2 

61-6 

67-0 

21 

33 

0 

51 

0 

2 

to  7 

55-1 

31 

0 

2 

62  l 

67  5 

22 

7 

3 

22H 

55 

0 

53  3 

CJ-9 

22 

31 

II 

270 

50 

o 

41-6 

53  S 

22 

37 

30 

275 

.10 

1 

41  3 

329 

23 

0 

1 v 

233 

35 

1 

13  3 

2 19 

23 

1 1 

15 

252 

10 

0 

30  0 

13-0 

23 

26 

20 

218 

15 

1 

26  4 

360 

23 

36 

2 

237 

33 

0 

III 

231 

23 

53 

BO 

228 

35 

6-7 

191 

23 

57 

27 

232 

10 

4 

18-8 

60.8 

0 

5 

16 

275 

30 

4 

36-9 

173 

0 

17 

17 

237 

40 

3 

34  3 

47  2 

0 

21 

• 

213 

45 

0 

35-6 

17  3 

0 

2S 

23 

277 

30 

2 

10  3 

30-2 

fj 

33 

40 

281 

20 

3 

170 

28-7 

0 

40 

2; 

232 

55 

0 

39-6 

520 

0 

30 

0 

54 

0 

2 

50-4 

550 

51 

0 

2 

63  9 

67-9 

21 

32 

0 

54 

0 

2 

5 10 

36-2 

34 

0 

2 

629 

67-1 

22 

10 

o 

217 

20 

2 

57-1 

68-1 

22 

34 

n 

279 

30 

2 

40*  1 

52  9 

22 

35 

20 

233 

35 

3 

107 

51-0 

23 

7 

50 

202 

40  0 

44  8 

58-0 

228 

45 

2 

45-7 

30  0 

23 

35 

!> 

272 

5 

0 

32  6 

43-0 

23 

to 

45 

282 

30 

0 

33-9 

40  4 

23 

33 

22 

228 

33 

i 

9 3 

19-5 

0 

3 

39 

240 

41) 

3 

311 

03-  5 

0 

13 

42 

222 

55 

2 

24-4 

33-4 

0 

in 

57 

271 

10 

3 

57-9 

70-0 

0 

33 

10 

281 

20 

3 

20  3 

32-7 

Micro 


IW, 

rju-rt-r 

Infirmr 

TLcr 

iiti*- 
f ' r 

Kulir. 

KEtcrmr 

Tlior- 

""*• 

rect«-r 

Kalir 

i iwVi, 

29-96 

57-8 

29-96 

..... 

57-6 

29-90 



57  0 

2IMHI 

570 

2!#.  90 

570 

2!<*90 

567 

29-93 

56-3 

29-95 

55- 5 

29-93 



55  4 

29-95 

33  i 

29  95 

552 

2995 

55  2 

55*3 

55  1 

i 

550 

500 

29-90 

496 

29-96 

49  2 

29-96 

490 

29-96 

48-7 

29-90 

480 

29-90 

16-6 

29- 96 

18-2 

29*96 

48  0 

29-96 

IS  Q 

29-90 

480 

29-97 

47-7 

29-97 

47-6 

29-97 

475 

29-97 

17- 1 

29-97 



47  0 

2997 

17  0 

48  0 

470 

31-2 

460 

3000 



480 

3<>.0<J 



48  0 

3000 

...... 

47-7 

30-00 

47  6 

30-06 



17*7 

1 30  05 



47  9 

| 30  05 

17-9 

3003 

...... 

47  9 

30-05 



460 

3005 



460 

30  05 

436 

30-05 

43  0 

Wind. 

Velocity  (m 
ttiiU*  |»*r 
lioar).  aii.i 
lAriidluft, 

Blur- 

Sky. 

IfftZ. 

Kit. 

Y*lu- 

rdOfe. 

= 10. 

Apparent  Zimitli 

i*:»tnr.r.  Smil  li 

Cor.  to 

Alt' un 
N:  P-lnr 
Did. 
Jmti.  1. 
18*10. 

4. 22  n 

5 

- 16  39  51-0 

4 21  4 

5 

7 

4 15  49  53-7 

+ 24-8 

4 25  2 



6 

4-  41  28  58  3 

+ 25-4 

i 

6 

4 18  7 42  fi 

+ 21-9 



5 

- 2 50  30-5 

+ 19-5 



3 

-20  12  50-7 

+ 16-4 

3 

- 1 1 5 29  7 

+ 17-6 

7 

+ 10  It  6 3 

+ 20-2 

1 

+ 43  29  31  *4 

+ 203 





8 

5 

- 4 6 59  7 



+ 23  7 

5 

+ 43  49  JI-8 

+ 25  2 



..  ... 

7 

+ 41  26  56-1  1+25-8 



...... 

6 

- 0 26  45-6 

+ 23-0 





4 

+ 16  7 33-0 

+ 24  7 



5 

-15  16  24-6 

* 20  4 

i.  \\. 

f. 

+ 3 34  23-1 

t-  22  fi 





fi 

- 3 II  310 

+ 21-4 





3 

- 3 26  43-0 

> 20.0 

7 

- 1 48  5 3 

+ 21.0 



8 

4-  4 1 31  470 

+ 268 

.... 

4 

4-  3 40  41  0 

+ 210 





5 

-20  17  1-1*3 

+ 16-7 

..... ... «... 

6 

— 13  29  28-8 

+ 27-0 





-U47  20  28-2 

+ 27  5 



* 

• -••• 

- 1 7 12  3 

+ IS-9 

2,  \V, 

10 

5 

- 16  33  51-7 

+ 22-6 





...... 

+ 43  49  54-7 

+ 23-3 





6 

- 0 24  13-4 

+ 23-0 

............ 

...... 

6 

+ 28  37  33-1 

+ 25  8 

...  ......... 

...... 

3 

- 5 13  7-6 

+ 22-6 

............ 

3 

+ 38  2 42-7 

+ 26-5 

o 

4-  46  27  44  1 

4 27-3 

2,  W. 

10 

5 

- 5 26  43  2 

+ 21  0 

■f  15  40  59  7 

+ 23  6 

fi 

-II  5 28-6 

+ 1 9-0 

.......... 



7 

4-40  11  7-1 

+ 26. 6 

6 

+ 47  2D  27-4 

+ 27-6 

I 


(a)  SnrnJIer  «t«r  otaorr«d. 


(6)  IV tin: lion  bt-l 


40 
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ROYAL  OBSERVATORY,  EDINBURGH. 

I*DmDUAL  Observations  or  Mean  North  Polar  I), stances  of  the  Stars  observe,,  at  the  Royal  Observatory. 
Edinburgh,  in  the  Yeah  I860,  reduced  to  January  1,  i860. 
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MURAL  CIRCLE  OBSERVATIONS  IN  Isiio. 


The  observations  ninth  the  Mural  Circle  in  1800  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  .supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue,  in  col.  2,  and  by  proper  name  or  description  in  col.  3,  assisted  it 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col.  4,  and  time  of  transit  past  centre  of  field  (bv  an  tin 
corrected  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undula.orv,  as  was'  too  often 
the  ease.  Such  bisection,  previous  to  June  was  performed  simply  by  a sin-de 

Sltnthe^ X °"  th°  °f  U,e  S,J‘r*  hUt  ■*•*«■*  to  that  date,  l.v 

tW0  P-^W  Un<*  **  7 seconds  of  space 
apart  such  lute  or  lines  l*ing  illuminated  in  a dark  field. 

repairs  and  SaUbuJ' 'Zm'wuT™*  r"™  |eXtMwivc  1,eani,,«s  " i,h 

«d  included  the  foUowing  itenl  ' Upon  **  Mw*1  rirc,t  ’ 

(t.)  Took  down  fixo^Cld  S2  £ ! T ,-k  ^ ‘bC 
axle,  &c„  put  in  fresh  oil.  ‘ Ut  from  cl™Uecl  Iwarmgs, 

**  "*  **•  “>  a-M  if  -iwiai  „i,  ,.r 

(3.)  Improved  the  illumination  w ■ 

Clock,  both  Microscones  \ n J klnR  one  Kus-liglit  illuminate  the 

bv»»»„falin  IdlWiL  ““  *"> 

Hector  at  centre  of  circle,  and  conduct!, mTi  "“T"8  1,«1,t  on  * diagonal  re- 

»»»  tic  eye-end  wild,  1 TV*"8  “»  ™'»  to 

strongly  that  they  are  visible  l,v  reiwi  ami  illumines  then,  so 

used  there  for  obtaining  the  nadir-noint^l1?,  *"*&•  1,11,1  van  be 

(4.)  A diagonal  png,,,  is  nw  , HkJ 

vatmus  at  all  angles  of  altitude  bcfng  taW^.  °f  °y°  piece  to  ll11""-  «f  obwr 
constant  angular  direction ; i-e.,  horizonta  l U *****  ”>  *r 

(u  ) A wooden  arm  8 feet  loim  is  - ani1  Uwards  the  west  . 

8 ,S  fiXed  across  circle  bv  soft 
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attachment  to  its  spokes.  to  enable  the  observer  more  easily  ami  safely  to  move 
the  circle  approximately  , and  bring  the  star  sufliciently  near  the  spider-line  to 
lie  bisected  by  the  Micrometer  screw. 

(•»-)  The  size  of  the  Mercury  trough  is  increase. I from  5 X 7 to  10 X 11  inches, 
and  17  |s)unds  morn  mercury  added. 

(7.)  The  heads  of  Micrometers  both  of  the  telescope  and  of  Microscopes  A 
and  B are  nitched  so  as  to  show  by  feel  when  they  are  being  turned  so  as  to 
increase  the  readings:  the  last  movement  in  making  any  oliservations  being 
directed  to  be  always  made  in  that  manner. 

(*•)  In  place  of  merely  one  vertical  wire,  or  spider  line,  as  before,  there  are 
now  two  vert  hail  wires  to  mark  the  Meridian,  one  on  either  side  of  it  and 
about  ti'i  seconds  of  time  apart,  for  a star  near  the  equator,  and  every  star  is 
only  to  Ik*  observed  when  crossing  U-(ir,,n  these  vertical  and  parallel  win  s. 
While  in  addition  to  the  one  horizontal  wire  for  bisecting  a star,  there  is.  at  a 
distance  of  about  *2n  below  it,  a pair  of  horizontal  wires  7 seconds  apart  in 
Polar  distance,  and  between  which  a star  is  to  lie  brought  for  Polar  distance 
observation  ; such  method  being  thought  for  small  stars  more  exact  than 
bisection,  which  often  implies  eclipsing  or  occulting,  them  by  a single  wire. 

(SI.)  The  Micrometer  frame  is  remade  in  gun-metal,  of  unusual  strength  and 
stiffness,  and  with  its  central  aperture,  to  1st  spanned  by  the  spider-threads, 
only  tl'lj  inch  ill  diameter,  so  as  to  reduce  the  flexure  of  these  fiducial  lines  to 
a minimum  ; while  the  object-glass  is  now  fastened  into  its  cell,  and  the  cell 
portions  arc  closed  on  each  other  with  chemical  as  well  as  mechanical  fixings. 
Transits  of  standard  stars  were  observed  in  Septendicr  to  test  the  Meridian 
error  of  the  Circle’s  path  as  shown  by  the  middle  space  between  the  two  vertical 
wires,  and  it  was  found  to  Ik*  very  small 

The  same  general  principles  of  observations  as  before  have  been  kept  up 
since  with  these  improved  details.  The  completion  of  every  observation  there- 
fore in  Polar  distance  still  depends  largely  on  the  Telescope  micrometer,  whose 
numbers  are  a necessary  addition  to  the  readings  both  of  the  Pointer  on  the 
Limb  of  the  Circle  and  of  the  two  horizontal  Microscopes  A,  II;  all  which 
numerical  particulars  arc  given  in  columns  ti,  7,  *,  and  ». 

In  columns  10  and  Ifl,  the  readings  of  the  Barometer  and  exterior  thermo- 
meter are  noted  for  refraction  purposes : tho  interior  thermometer  I King  assumed 
to  be  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  tip  through  the  observing  room,  as  was  always  the 
case  during  star  observations.  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
incrcurv,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred,  ami  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  It?. 
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Columns  13, 14,  and  15  contain  various  (mints  connected  with  the  meteor- 
olo^iv  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
“♦server  at  the  time,  and  column  18  contains  the  reduction  of  the  aninilar 
oh^rvations  in  columns  8 to  9,  to  the  stage  of  '‘Apparent  Zenith  Distance 

To  tins  end,  the  readings  of  the  Microscopes  have  been  corrected  for  the 
em,  o then-  runs,  ^ascertained  over  5'  space*  on  the  limb  of  the  Circle,  with 
ic  telescope  directed  fimt  to  the  Zenith  and  then  to  the  Nadir:  also  for  tin- 

•”7^1^  ""“"J  *“»  ™ "»  0>e  Mimate  „f  3 

couimtins  iit?  ,nms"  : 

observation  of  the  Nadir  a.’  sh  i ' ^ P0**1  derived  from 

at  the  beginning  and  conclusion  f ' " ' ? l8ervation  made  generally  both 

a«.n  or  .ho*  142  Z4l  tTT.  ■rr.*'  ^ — «»•  oi  chief 
and  in.  con ections  are  contained  in  the  following  Tables  I.,  II.. 


table  I. 
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TABLE  II. 


Correction  to  reduce  the  Mean  of  the  Two  Horizontal,  to  the  Mean  of  the  whole  Six. 

Miciioscoteh  for  thf.  Year  1*60. 


Circle  Kt-iuling 
on  Micrn«eof*> 
A. 

Correc- 

tion. 

Circle  Ki.'ftitliiic 
OR  Micmeeof* 
A. 

CofTfC 

lieu 

Circle  ItcfuliiiK 
on  Micraftocipc 
A. 

Correc- 

tion. 

Circle  Heading 
on  Microeeo]>ii 
A. 

Corrrc- 

llan. 

Circle  Hemline 
on  Micrc*eo]« 
A. 

Com  e- 
tiun. 

Circle  Rending 

Ob  M rTTX**0  '}►*-■  | 

Cneiec- 

tion. 

OSc 
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+ i-o 
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+ (L3 

60  A 

240 

+ 0 5 

90  A-  270 

+ 2 4 

120  A 

300 

+ 31 

150.1-330 

+ 2-4 

i 
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31 

21 1 
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61 

241 

+ 06 

91 

271 

+ 2-4 
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301 

+ 3-1 

151 

331 

+ 2 4 

2 

132 

+ 0-S 

32 

212 

*0-1 

62 

24  2 

+ 0-7 

02 

272 

+ 25 

122 

302 

+ 30 

152 

332 

+ 2-3 

3 

183 

+ 0-8 

33 

213 

+ 01 

63 

213 

+ 0-7 

93 

273 

+ 2-5 

123 

303 

+ 3 0 

153 

333 

+ 23 

4 

184 

+ 0-7 

34 

214 

0-0 

61 

244 

+ 0-8 

94 

274 

+ 2-6 

124 

304 

+ 2-9 

154 

334 

+ 2-2 

5 

185 

+ 0-6 

35 

215 

00 

63 

245 

+ 0-9 

95 

275 

+ 2-6 

125 

305 

+ 29 

155 

335 

+ 2-2 

fi 

186 

+ 0-6 

36 

216 

00 

66 

246 

+ 0-9 

96 

276 

+ 2-6 

126 

306 

+ 2-9 
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336 

+ 2-1 

7 
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37 

217 

+ 0 1 

67 

247 

+ 10 

97 

277 

+ 2 7 
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307 
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157 

337 
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8 

188 

+ 0-5 

38 

218 
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66 

248 

+ 10 

98 

278 

+ 27 

128 

30  B 

+ 2-8 

158 

338 

+ 20 

9 

189 

+ 0-5 

39 

218 

+ 0-2 

69 

249 

+ II 

99 

279 
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129 

309 
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339 

+ 20 

in 

190 

+ 0-5 

40 

220 

+ 02 

70 

250 

+ 1-1 

100 

280 
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130 

310 

+ 2-8 
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340 

+ 1-9 

II 

191 

+ 0 4 

41 

221 

+ 02 

71 

251 

+ 1-2 

101 

281 

+ 2-9 

131 

311 

+ 2-8 

161 

341 

+ 1-9 

12 

182 

+ 04 

42 

222 

+ 02 

72 

252 

+ 1-2 

102 

282 

+ 2-9 

132 

312 

+ 2-8 

162 

342 

+ 1-9 

13 

193 

+ 0.3 

43 

223 

+ 0-1 

73 

253 

+ 1-3 

103 

283 

+ 3 0 

133 

313 

+ 2-7 

163 

343 

+ 1-8 

14 

184 

+ 0 3 

14 

221 

+ 0-1 

74 

254 

+ 13 

104 

284 

+ 3 0 

131 

311 

+ 2-7 
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314 

+ 1-8 

IS 

185 

+ 02 

45 

225 

+ 01 

75 

255 

+ 1-4 

105 

285 

+ 3-1 
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315 

+ 2-7 
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345 

+ 1-8 

16 
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+ 02 

46 

226 
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76 

256 
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316 
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+ 1-6 

19 

188 
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+ 0*4 

E0 
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no 
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320 
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t-  M 

21 
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51 
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81 
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in 
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+ 33 
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351 
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22 
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52 

232 

+ 0-3 

82 
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173 
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24 
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25 
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55 
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85 
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59 

1 
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Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at 


the  Royal  Ohseiivatory,  Edinburgh,  in  tiie  Yeah  1*01,  reduced  to  January  1,  1*01. 
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Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at  Edinburgh  in  1861. 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1801  ; AND  THEIR  METHODS  OF  REDUCTION. 

Pagrs  GO  to  84  contain  the  Transit  Observations  of  stars  for  1HG1,  similarly 
with  those  for  1*40,  where  the  methods  of  reduction  are  more  fully  described ; 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  l»y  Mr  Alexander  \\  allace, 
M.A.,  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
titan  here  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out;  also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  clock  corrections  and  instrumental  errors. 

The  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  lie  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa 

tion. 

IntkuvaIjS  of  the  Wires. 

From  ft  observations  of  a Ursa-  Minoris,  above  and  below  the  Pole,  in  tlu- 
vear  1HG1,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  then- 
mean  or  middle  point  were  found  to  be,  the  star  being  above  the  Pole,- 

WirC  1.  +r«0-l8-j 
...  II.  + 84011 

...  III.  - n-OftO  - Equal  <iriul 

...  |V.  - 8-213 

...  V.  - 10-736) 

These  values,  immaterially  different  from  those  of  I860,  have  been  employed 
in  the  reductions  throughout  the  year;  using  for  Polaris  (whoso Declination 
varied  between  88*  34'  3'  and  *8'  34'  53')  the  following  quantities  or  those 
adapted  to  ft  declination  of  88'  34',  with  the  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term 

Wire  I.  + "l  MO  + • x -131. 

...  ii.  + a 3B-20  + n x oecj 

...  in.  _ o 2-10  Ueclinelion  89  31 

...  tv!  - 5 29  58  - » « Ofl-i  | 

...  V.  - II  1013  - n x 1311 

and  for  8 Urea-  Minoris  (whose  Declination  varied  between i 86  35'  4«'  and 
8G°  36'  27')  the  following  quantities,  or  those  adapted  to  a decimation  ot  86  30  , 

(2  A) 


toixtuimll  **HK.NOJ.lCA«.  OWSSMTIU*.  Till,  >111. 
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Edinburgh  Transit  Observations  for  1881. 


with  l lu?  amount  of  alteration  duo  to  each  additional  second  of  Declination 
added  under  the  term  — 

Wire  1.  + 4 10-73  4-  n * -0M; 

II.  4-  * 31  76  + a * 012  I 
— III.  - 0 101  - Declination  SR1  30 

IV.  - 2 19-00  - n x -012 1 
— V.  - 4 42-36  - a x -02ai 

The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 

&um  of  Equatorial  interval*  for  thn  Wire#  observed 

tTumlW  Win* * co**a“‘  of  S,*r’  NPJ)-> 

this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

\V  ith  close  Polar  stars,  the  Sint  is  used  in  place  of  the  Arc. 

1 ho  signs  and  order  of  the  \Y  ires  are  to  be  changed  when  the  star  is  below 
the  Pole. 

In  the  column  entitled  “Reduction  to  the  Mean  of  the  Wires,”  either  the 
simple  arithmetical  mean  of  the  Wires— if  5 were  observed— is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  for  Instrumental  Deviations. 

These  deviations  are  three  iu  number,  and  are  severally  termed,  Collimatin' 
error.  Level  error,  and  Azimuth  emir. 

The  CoUimation  error  is  the  deviation  of  the  line  joining  the  optical  centr 
o the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  t 
the  axis  of  rotation  ; and  is  mechanically  , msitive.  or  is  positive  as  a correctio, 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  th 
object-glass  deviates  to  the  east  of  the  said  plane  the  diurnal  aberra 

air** f,,r  •—  — — » - *•  - 

rjs  irrr of  r n °f  ■— » * 

rection,  for  all  objects  above  the  LriJ,  18  mfh'lMnaUi>  P°*itive,  «s  a cor 
Western  end  is  higher  than  the  other  ’ r ^ bel°W*  when  tLl 

- station  (pre 

horizontal  plane;  and  is  7 ‘ “d  Wc8t  li,lc-  ®«wuml  in  ; 

South  of  the  Zenith,  or  Nadir  and  n l'°S,t'VC  * a correction  for  all  object, 
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('OLMMATION  AND  LliVI-.L  KltROItE. 


These  are  determined,  as  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
micrometrically  tho  distance  between  the  Mi' Idle  wire  and  its  reflected  image 
in  reversed  positions  of  the  trnnsit-instniment’s  axis. 

For  dates  between  tho  epochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  tho  readings  of  the  earth  thermometers,  as 
noticed  in  the  Introduction,  luive  indicated  a modification  thereof  to  lie 
probably  desirable. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit -instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  tho  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  with  safety 
when  the  stability  of  the  instrument  can  he  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  bail  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  Re|M»rt  to  the  Hoard  of  Visitors  lor 
1870,  towards  the  end  of  the  volume,  see  pp.  i:  50  to  n57,  they  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  For  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimutlial  error 
then  to  lie  made  : — 


Ln  the  course  of  the  year  25  combinations  of  either  a,  or  S,  Ursa.1  Minoris 
and  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  the  error  was  made  to  vary'  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
show'll  in  Plate  III. 


Azimitiiai.  Ration. 


A ximuti  ml  error  « 


R.A.  I*!  -H-  - K A.  2 1 #■  - (ol*.  1r.  l*t  # - oh*.  tr.  2 1 ) - clock's  Iopp  in  tho  interval 
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TABLE  I. 


Adopted  Instrumental  Corrections,  expressed  in  Seconds  of  Time  for  convenience  of  application  to 

Time  Observations. 


is 

in 

21 

2i 

28 

April  II 
12 
15 
23 
23 

29 

30 


M*y 


-021 
-021 
- 0-21 
-0-21 
-0  21 
-0-21 

-0-21 
-0-21 
-0-21 
-0-21 
-0-21 
-0  21 
•0  21 

-021 
-021 
-0  21 
-0-21 


+ 0 10 
+ 010 
+ 0 09 
+ 0-09 
+ 0 09 
+ U-08 

+ 0-05 
+ 0-05 
+ 0 04 
+ 0-03 
+ 0 02 
+ 0-01 
+ 0-OI 

0-00 

-001 

-0-02 

-002 


Ctate. 

Colli  motion. 

Lerd. 

Azimatli. 

1881. 

* 

jl 

Jan.  2 

-0-22 

+010 

000 

3 

-0  22 

+o  in 

000 

7 

-0*22 

+ 0-11 

+ ooi 

16 

-0*22 

+ 014 

+ 0 02 

23 

-0*22 

+ 0.14 

+ 003 

24 

-0-22 

+ 014 

+ 002 

23 

-0-22 

+ 014 

+ 001 

28 

-0  22 

+ 0.15 

000 

31 

-022 

+ 015 

-001 

Fuh.  1 

-022 

+ 0-15 

-0  03 

4 

-022 

+ 0-15 

-003 

5 

-022 

+ 0*14 

- 0 03 

6 

- 0 22 

+ 0- 1-4 

-0-03 

7 

-022 

+ 0-14 

-003 

9 

-0  22 

+ 014 

-0  04 

12 

-0*22 

+ 014 

-004 

13 

-022 

+ 0-14 

-004 

20 

-0-22 

+ 013 

- 0 04 

22 

-0.22 

+ 0-13 

- 0 04 

23 

-0-22 

+ 013 

- 0 05 

24 

-0.22 

+ 0*13 

-0  08 

25 

-022 

+ 013 

- 0 09 

26 

-0-22 

+ 0 12 

-Oil 

27 

-0*22 

+ 0-12 

-073 

28 

-0-22 

+ 0-12 

-0-14 

March  4 

-022 

+ 0-12 

- 0-16 

8 

-0  22 

+ 0-11 

-0*18  || 

Diltn. 


C«?lliiiiDti<m.  ] /-nl. 


Aiituutli. 


-0-20 
-022 
-0  24 
-0-28 
-0  31 
-0-36 

-0-37 
- 0-10 
-0-43 
-0-48 
-0-47 
-0-49 
-0-80 

-0.31 

-032 

-034 

-053 


1881. 
M«y  20 
21 

23 
26 
27 

.Tune  8 

12 

13 

14 
13 
18 

17 

18 
19 

24 
23 
27 

29 

30 

July  | 
2 

3 
« 
8 
10 
18 
18 
23 

25 

26 

27 

28 

Aug.  3 

4 
» 


13 

18 

20 

21 

22 

23 

28 

27 


I , 


-021 

-0-21 

-0-21 

-0-21 

-0-21 

-021 
-021 
-0  21 
-0  21 
-0  21 
•0-21 
■0  20 
■0-20 
■0-20 
0-20 
0-20 
-0  20 
-0-20 
-0  20 

-0-20 
-0-20 
-0  20 
- 0-20 
-0-20 
-020 
- 0-20 
-0-20 
-020 
- 0-20 
-0  20 
-0-20 
-020 

-0-20 
- 0 20 
-0-20 
-0-20 
-0-20 
-0  20 
-0-20 
-0.20 
-020 
-0  20 
-020 
-020 
-0.20 


-003 

-003 

-003 

-004 

- 0-04 

-0  05 
-006 
-0-06 
-0-07 
-007 
-0  07 
-0  07 
-0-07 
-0  07 
-008 
-0-08 

- 0 0B 
-008 

- 0-OS 

-0-M 

-009 

-009 

-009 

-0-00 

-0-09 

-010 

-0-10 

-Oil 

-Oil 

-Oil 

-O-ll 

-Oil 

-O-lt 
-oil 
-Oil 
-0  12 
-012 
-0.J2 
-012 
-0-12 
-0  12 
-OH 
■Oil 
-Oil 

oil 


- 


-OflO 
-06 1 
-062 
-0-04 
-0-68 


-0-67 

-0-72 

-073 

-074 

-075 

0-76 

077 

079 
OBO 
OBO 
0-80 

080 
080 
0-80 


-078 

-076 

- 073 
-074 
-OBO 
-07B 
-0-78 
-073 
-073 
-073 
-075 
-072 

- 0 70 

-070 
-0  70 
-069 
-069 
-068 
-0-66 
-0-08 
-0-07 

- 0 67 

-0fl« 
-085 
-0  65 
-0  65 


Date. 

LVJlimntinn. 

Level. 

Aamvtli. 

1801. 

A. 

Aug.  28 

-0-20 

-010 

-0-64 

29 

-0-20 

-0-10 

-0  64 

30 

-0-20 

-0*10 

-0-63 

Svpl.  3 

-0*20 

-OIO 

-0-63 

4 

-0-20 

-0*10 

-0  82 

6 

-0-20 

-0-09 

-062 

7 

- 0*20 

- 0-O9 

- 0-62 

9 

-0.20 

-0  09 

-0-61 

1 1 

-020 

-009 

— 0-61 

12 

- 0-20 

-0.08 

-068 

13 

-0  20 

-0-08 

-OS9 

IG 

— 0*20 

-0-06 

-0  89 

17 

-0  20 

-rj-OB 

-0-58 

18 

- 0-20 

-008 

-0-58 

20 

- 0-20 

-008 

-0  57 

24 

-0-20 

-0-07 

-0*57 

26 

-0  20 

-0-06 

-0-56 

29 

-0- 20 

-0  05 

-0-86 

:io 

-020 

-0  04 

-0-36 

Oet.  1 

-0-20 

-0-04 

-0-55 

* 

-0*20 

-004 

-0.55 

3 

-020 

-001 

-0-34 

5 

-0-20 

-04M 

-034 

9 

-0  20 

- 0-02 

-0  53 

13 

-0  20 

- 0-02 

-D5B 

13 

-020 

-001 

- 0 62 

IG 

-0-20 

-001 

-057 

17 

-0  20 

-001 

-0-68 

18 

-020 

-0  01 

- U-54 

19 

-020 

-001 

-053 

20 

-0-20 

-001 

-0.53 

22 

— 0-19 

0 00 

-0  35 

21 

-019 

+ 0-01 

-0-56 

25 

— 0-19 

+ 001 

-0-55 

28 

-0-19 

+ 002 

-055 

29 

-019 

+ 002 

-0-55 

so 

-019 

+ 0-O3 

-0  33 

31  , 

-0)9 

+ 003 

-0-55 

Nov.  3 j 

-0-19 

+ 0 04 

-055 

4 

-0-19 

+ 0-04 

-0  38 

5 

-0-19  j 

+ 005 

-0  65 

0 

-O-lft 

+ 005 

-0  53 

• 

-019 

+ 0-05 

-056 

8 

1 9i 

-0-19 

-0-19 

4 0-05 
+ 0-05  I 

-056 
-0  35 
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Dole. 

Collimaliuo. 

Lewi. 

Azimuth. 

D»tfc 

C.iUinmtion. 

Uul. 

Axiniutb. 

Dal*. 

CuUirofttion. 

LaveL 

Azimuth. 

IB61. 

• 

* 

1861. 

t. 

a. 

1861. 

Sof.  11 

— 0-1 9 

+ oos 

— 0-54 

Nov,  29 

-0  19 

+ 0 09 

— 0-42 

Dec.  17 

-0  18 

+ 0+1 

- 0 39 

12 

-0-19 

-t  0*06 

-0  53 

30 

-0  19 

+ 0-09 

-0-41 

19 

-0-IS 

+ 0+1 

-0  34 

13 

-0-19 

4-O-OG 

-052 

20 

-0-17 

+ 0+2 

-0  29 

14 

-Old 

+ 0 07 

-Oil 

Dec.  1 

-0  13 

+ 009 

-0-41 

SI 

-0+7 

+ 0+2 

-0  27 

13 

-019 

+ 0 07 

-0  31 

2 

- 0-19 

+ 010 

- 0 10 

22 

-0+7 

+ 0+2 

-0  25 

17 

-019 

+ 0 07 

-0  30 

4 

-019 

+ 0-10 

-039 

S3 

-0+7 

4 0+3 

-0-23 

IS 

-019 

+ 0-07 

- 0-19 

3 

- 0-19 

+ 0-10 

-0  38 

24 

-0+7 

+ 0+3 

-022 

19 

-019 

+ 007 

- 0- 18 

7 

-019 

+ 010 

-0-38 

25 

-0+7 

+ 0+3 

-0-21 

80 

-0*19 

+ 008 

-0-48 

8 

-0-19 

+ 011 

-037 

so 

-0  16 

+ 0+4 

-020 

SI 

-0-19 

+ 008 

-0-17 

9 

-018 

+ 0 11 

-0  36 

27 

-0  16 

+ 0+4 

-0-19 

22 

-0+9 

+ 0 08 

-0-16 

10 

- 0-18 

+ 0 11 

-0  30 

28 

-0+0 

+ 0-14 

- 0*23 

23 

-0-19 

+ 0-08 

-0-43 

II 

-018 

+ 0-12 

-0-33 

30 

-0+6 

+ 0+5 

-0+2 

26 

-019 

+ 0-09 

-HI 

14 

-0  18 

+ 0+1 

-031 

31 

-0+3 

+ 0 16 

-04)8 

27 

-019 

+ 009 

-0-43 

10 

-0  18 

+ 0-11 

-033 

The  correction  to  ll»c  star  observations  of  times  of  Transit,  for  each  of  tho 
above  three  instrumental  deviations  successively,  is. 

Colliiuaiion  correct  inti  x -r-Cl  . v . „ , 

si  it  M.tr  m N tilt  It  Polar  Distance. 

the  sign  being  positive  for  a Htar  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

rof  Star'*  Zenith  Distance  South 
Level  corrtieliOD  x w.  , v , r..  . 

•in  Math  North  Polar  Distance, j 

the  sign  being  positive  for  a star  above  the  Pule,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

. . , , sin  Star's  Zenith  Diatane*  South 

Azimuthal  corrects Star'.  North  DT.Uu^ 

the  sign  being  positive  for  a star  above  the  Pole  and  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  and  North  of  the  Zenith ; but  negative  when 
above  the  Pole  and  to  the  North  of  the  Zenith. 


Correction  op  the  Clock. 

For  computing  the  errors  of  the  Clock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  1861,  has  been  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq.,  Astronomer  Royal,  as  being  the 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  1861. 
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F.lilNItl  lWII  TltANSir  OBSERVATIONS  Coll  18IJ1, 


TABLE  II. 

Mean  Rioiit  Ascensions  adopted  or  Standard  Stars. 


Slir'a  Nam*. 

A-Mumeil  Mmn 
Airv-iifinti. 
Jiuimrjr  1,  Ifoil. 

r*»rrectio*i  lo 
NautiruJ 
Altminac. 

A]i|iroxiinnli* 
North  I'ular 
iJinUuce. 

filar'*  Xaiiic, 

.Wumii!  Mean 
Ki^lii  AwntssMin, 
•Uuuarj  1,  IHtil. 

CWrertiue  In 
Nautical 

AluiutiMp, 

T 

Aratfotzi  mat* 
North  Jv.lar 

l>ifif1tU’M, 

ft.  n j. 

40  05 

0 J 

» Oeiniiiornm 

— 

0 6 '1-87 

81  41 

C 0 29  28 

1 * 

67  27 

i Cell  

4 005 

75  31 

4 0 01 

U 12  20.69 
0 22  56-72 
0 31  12.98 

-0  02 

99  35 

/J  Cum®  Maji>ri» .. 

r>  in  3i  »2 

67  21 
107  13 
69  42 

• An  Imninln* . • 

94  43 

61  26 
108  45 
12  15 
82  51 
55  7 
1 26 

6 20  42-60 

3 Ceti 

0 36  36-62 
0 -1!)  2.83 

+ 0.08 

CVpliei  51 

6 29  40-90 
6 31  9-90 

-0  01 
+ 2 22 

73  2# 
2 45 

■ Piscium 

0 51  <3-93 

1 1 57-52 

4001 

4 Csni*  Maj.iri. 

0 39  1-27 

6 47  43-91 

- 0-21 

106  31 
101  12 

1 8 21-12 
1 17  2-58 
1 24  2-93 

-0  33 

7 C’lini.  .Miimiio 

6 53  9-81 

+ 0 03 
-00) 

118  47 

+ 0-06 

98  a t 

51  (torniaioriini ........... 

7 5 23-28 

101  26 

+ 0-61 

75  22 

$ (•omiiiurum 

4 3 36 

i 16  18-01 

1 59  20-65 

2 10  3-03 

- 00 1 

85  13 

& Coni*  Mitiuri*. 

07  4ft 

rO-01 

69  52 

iVtor 

0 00 

81  26 

+ 0-02 

67  12 

I'roej'uii 

< 25  ]3-5; 

57  48 

$-•  r#ti 

-002 

07  I 

Pollux 

+ 0*  1 1 

64  21 

2 32  21-67 

+ 0-01 

62  10 

t 3fJ  |S-.5J 
7 43  26  88 
7 51  58-60 

0 00 

61  38 

+ 0-01 

90  16 

- 001 

111  30 

2 36  6-05 
2 43  -19-36 

2 55  6-99 

3 3 4I-|.| 
3 13  12-46 
3 17  20  28 

67  21 

15  Ar”0» 

61  49 

a Ci-4i 

+ 0-08 

75  29 

d Cancri 

8 1 3i  10 

8 8 58-50 

ooo 

113  14 

88  27 

• 1 ' Oniicri 

80  23 

*'  Arif  It* 

u-oti 

70  48 

fl  ('uncri-  

8 15  21-04 
8 21  39-93 
8 35  14-16 

71  13 

. Tsuri 

69  21 
81  28 
77  33 
99  56 

f I'ancri 

ooo 

6!)  5 

• Erklaoi 

11  T.nri 

3 23  12-20 
3 20  22-97 



« Caucri 

8 39  2-1-70 
8 50  52-88 

-0  02 

83  4 
77  36 

d Knilnni ....... 

3 30  35-49 

61  8 
100  14 
66  20 

83  Canon 

9 0 12  93 
» II  13-11 

9 20  -15-38 

+ 0-08 
+ 0-03 

78  16 
71  42 
96  3 

3 39  13-60 

3 51  32-70 

4 1 4-38 

+ 0 02 

f 

* Leonia-— 

*'  Ttiuri . 

» EriiUni 

7 Tauri— 

+ 0-05 

103  11 
70  46  | 
»7  13 

0 24  26-99 
0 33  43  70 
9 37  5732 
9 44  51-03 
9 52  51-90 
10  0 57-96 
10  12  18-27 
10  19  22-17 
10  25  29-10 
10  35  26-73 



78  5 

4 5 4-90 
4 11  53  21 

-0-01 

• Going—...., 

M f.»+oiiia. .......  j 

* Lcunis 

ttrglllllB 

/'  trf-oni*.,, 

+ 04)2 

70  28 
ft$  35 

AlitcliRran  •••  

4 20  30-19 
4 27  50-67 
4 38  33-24 
4 17  50-74 

4 59  31-63 

5 7 51-54 
» 17  3047 
5 24  54  40 
5 26  3‘i-o-l 
5 29  9 67 
5 31  37-06 
5 41  9 68 
5 47  38-63 
5 51  40  29 

000 

ooo 

71  8 
.3  47 
93  31 
17  4 
112  34 
98  22 

-0  03 
+ 001 

81  17 
77  21 
69  27 
106  8 
79  59 

• Li'porift. 

B'R«l 

-003 
+ 0-04 
+ 005 

( li-'iiiii.. 

34  Scxtnnlis..  -. 

+ 0-01 

A Ononis 

« Leporia 

. Ononis 

+ 0.07 
001) 
ooo 

> 0 03 

-ooo 

61  31 
90  24 

^ Ix  Ollifl 

10  41  16-87 
10  53  22-84  [ 

0-00 

78  43 
85  38 

197  16 

91  18 

124  9 

3 Leoiiia 

t C'rslcri*.... 

10  57  50  72 

11  6 42-71 
11  12  23-02 

+ 001 
+ 0 02 

HI  55 
OB  43 

« Orion  ia 

4-  0-05 

99  43 
82  37 

u Leonid 

& Lenni 

1 1 20  47-28 
11  29  19-91 

-0  03 

80  23 
90  4 

5 a9  38-12 

-003 

66  44 
*5  (3 

9 ' ‘T;iiii8- 

« Corri 

— — ] l 

II  41  58-04 
11  13  14-95 
1*  2 58-82 

+ 0-04 
-0-01 

74  39 
62  37 
III  SI 

\ 


Digitized  by  Googl 


Mean  Knurr  Ascensions  adoitek  of  Stan  hark  Stars. 


(ID 


Sura  Nam*. 


Aunnned  Moan 
flight  Awi'inf  'ii. 
Jun-aary  1,  I Wit 


CnrTrctkili  f<>  Ault  >ximate 

A**iicjii.iI  M < 3ii 

(orrectl  u U» 

N autical 

North  1’. -lur 

Blar  a Name. 

iCight  At4*ruai.-ti. 

Nautical 

Almanac. 

ll.jtUUL'C. 

January  ),  tM<l 

Aliiiaijac. 

ii  Virginia 

3 Corn 

3 Com 

33  Virginia 

3 Virginia* 

a Virgin iii 

4 Virginia 



£ Virginia 

in  Virginia--  • 
r IVmtia ........ 

a Jkioiii**  **•••• 

r Virginia  - • 

« Virginia 

ArcltilU**”*  ■ 

/ Moot™  ••••*•••• 
f Bootia-** 

• IkKitia— 

a ItiW* - 

Llbr«*« 

aJ-  llontia 

3 Lilirie 

•*  Librae— 

Libra- 

a i 'or  iim* 

• Scrpcwtia***- 

• SeT|*ntit 

7 erjiontL---* 

S'  SeOrjii 

3 Onhiitchi  • 

7 itorculiB 

\ fi  tares 

A Opbiiltilit***  • 

( OjiliiiK’bi- 

C llerculia 

a OpbiucJii- 

■ llerculis 

a Oiiliiucbi 

a IL’rcnlis** 

t Ot»liiuc  lit 

r Opbiuohi 

«a  • >(ibiu>.'lii 

$ Okiliinolit 

/*  licrcntifl 

B9  llercitiis 

72  0|iKiticbi 

Sugitturii 

f 3orpcnii* 

3 U raw  Minoria- 
>.  Sagittarii* ***••■ 


t m. 

2 12 
2 22 
2 27 
2 10 
2 48 

2 55 

3 2 
3 17 
3 27 
3 31 

40 

18 

51 

5 


10 
25 
I 3s 
X 13 
I 10 
I 58 
j 0 
15 
20 
2H 

37 

13 

50 

37 


5 
3 
5 
5 
5 
5 

5 

0 7 

6 15 
6 20 
r,  23 
0 20 
G 30 

6 51 
fi  34 
T 2 

7 8 
7 13 
7 10 
7 28 

36 

If 

40 

0 


7 
7 

7 

8 

8 5 
8 14 
8 17 
8 19 


474H 
40-63 
5 11 
10  79 
36-17 

15  42 
45*31 
52*44 
3075 

19  19 
39  42 

4 00 
3113 
29  08 

10  S3 

59-47 

50  34 
5500 
1 1*65 
13-81 
29  14 
31  83 

16  S3 
25*31 
IK-2  t 
25  39 
53  38 

211 
21  53 
3 SI 
47-39 
53  33 

51  32 
30-47 

2*80 

5 10 
58-35 
24  52 
18-61 
28  19 
3715 
28*95 
36*39 

118 
18  79 
45*50 

20  09 
7*03 

11-18 
2J  48 


-0-02 

+ 0-11 


+ 0 01 
+ 0-03 
-0-01 


+ ao5 

+ 0 0| 

+ fl-OQ 

- 0 03 
+ 0-07 
+ 0-06 

0-00 
I 0 01 


+ 0 08 
+ 0 07 


+ 0-02 
+ 005 

- 0-01 


noo 

- 0-03 


+ 0 06 
+ 0 02 

+ 0-03 

4 0-04 

+ 0-02 
>■011 


89  54 
103  43 
112  38 
83  40 
83  51 
78  IH 
94  48 
|00  20 
89  53 

98  0 
71  51 
70  54 
87  47 

99  37 

70  5 

70  !l 

59  I 
62  20 

105  27 
100  51 

62  30 
98  51 
|0I  37 

106  14 

62  49 

83  8 

85  6 

73  51 

|90  23 
93  20 
7« » 31 
1 16  7 
87  42 
100  17 
56  9 

60  21 
58  52 

1 05  33 
75  27 
IH  51 
85  44 
77  20 
65  22 
62  12 

63  55 
60  27 

III  d 
92  56 
3 21 
115  30 


a Lvrn» 

2 A'liiilio 

& Lyra*  •• 

» A'jiiila* 

{ Ai|iiiU* 

^ S.igi!tani 

m A«[uil.v  

3 A«|iiiln • • 

a Vlll|»*CUllB 

fi  Aquilft 

A*  Sugitrarii****** 

y Ai|lliU)> 

a A-jinlii*.* 

S A'juilii- 

r Siijittar  i 

X Crse  Min**ri*- 

i A'l'iil  *. 

u C(i|>ricorui 

0 Cnpricoriii 

j • ' •jnu*.  irui  • . - • • - 

1 IMjiluni 

a IMpliiiii  

i A* | it  irii 

32  V ulpecu  lit* — 

(f  • ‘n|irici>mi 

£ Cygtii— 

a K |«i uli»i 

r Capricorn i ••  •• 

,3  A«jnarii * 

£ Aquarii 

i IVguai 

8 l'.t[iriirunii 

16  iVgiuii 

a A-|U  irn 

i IVgaai 

4 A*|unrii 

y Aqiiarii 

r A.jiiaTti  

a A'jnarii 

£ I Vg.un 

M IVgaai 

X AqilttTii 

Konialliaut 

a Pcga.ii 

y Piaciuiu***.*  • *• 
a Piaoium*  * 

1 PiBcium 

3 Sculptori* 

ot  Pisciuiu 

2 Celt - 


North  Polar 
iJtaUaci*. 


32  13-91  +0-06  51  21 
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44  38-17  0-00  62  28 
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30  20-91  98  28 

37  21-52  0-00  80  40 
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58  38-57  +0-04  91  6 
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9 29-75  - 0 02  9«  28 
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28  12-72  0-60  »6  50 
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43  17-79  66  8 
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49  37  71  +0  04  120  21 

57  50  32  +0  03  73  32 

9 57-38  +0-01  87  29 
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The  Mean  Right  Ascensions  ore  converted  into  Apparent  for  any  day  nl 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nuutic.il  Almanac.  The  Correction  of  the  Clock  is  determined 
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from  the  observed  transits  of  the  stars  in  the  foregoing  Table  (excepting  the 
close  Polar  stars),  the  corrections  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Eight  Ascensions  computed. 

The  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
entitled  “Correction  of  Clock  observed.” 

The  sign  + prefixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frequently  of  swerving  in  the  azimuthal  position  of  the  Transit  lustra 
ment  as  produced  by  changes  of  temperature  acting  on  its  sup|sjrting  stone  piers 
during  the  observations,  the  “Adopted  (’lock  Corrections”  have  been  generally 
obtained  by  graphical  projection,  and  the  stara  of  each  night  have  been  used 

much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights.  b 

At  the  same  time,  to  afford  a tabular  view,  in  the  usual  manner,  of  the 
niaith  of  the  Clock,  its  daily  errors  at  0*  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 

TABLE  HI. 
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Clock'. 

Comctttio. 


940 

11-08 

30-83 


Feb.  4 
4 
6 
21 

24 

26 

27 

28 

March  6 


by  lind  ra 
clock,  A 
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+ 44-08 
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+ 45  85 
+ 48-42 
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|Tranait  Clock  re- 
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April  4 
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+ 46-00 
+ 44-94 
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July  | 

i * 1 

+ 40-44 
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Date. 


1861. 
July  3 
6 
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10 
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26 

27 

28 


Clock', 

Correction. 
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+ 4046 
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+ 31)45 
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2 
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13 

15 

16 
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■8 
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25 
28 

29 
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Nov.  5 
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9 

14 
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+ 38-10 

+ 40-63 
+ 41-91 
+ 43-16 
+ 45-70 
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+ 45-38 
+ 58-29 
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+ 61-12 
+ 58-30 
+ 57-92 
+ 56-58 
+ 56-OJ 
+ 55-39 

+ 50-78 
+ 50-06 
+ 48-17 
+ 47-38 
+ 42-54 


Do  to. 


1861. 
Nov.  15 
22 
23 
26 
27 

Dec.  5 
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to 

14 

16 

17 

19 

20 
21 

23 

24 

25 

26 

27 

28 

30 

31 


Clock, 

Correction. 


+ 41-63 
+ 35-05 
+ 34-16 
+ .11  39 
+ 30-74 

+ 25-58 
+ 22  65 
+ 21-32 
+ 18-94 
+ 18-85 

+ 21-50 

+ 23-56 
+ 23-00 
+ 22-82 
+ 22  26 
+ 21-85 
+ 21-70 
+ 21-30 
+ 21-00 
+ 20-65 
+ 19-78 
+ 19-39 
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I M | 10-5 

3 10-8  255 

1 38-2  55-2 

2 37-0  53-9 

2 57-7  61-5 


0 500  | 33  0 38-2 

0-500  i t 

0-612  28-69  38-1 

0-607  28-70  30-8 

0-600  28-70  36-2 
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0-500  | ...... 
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53 
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27  35  229 
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......  30-2  6,  W. 

300  
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......  39  5 12,  W. 

393  

39  3 20,  W. 

393  - -• 

30-7  39-2  j 


41-8  382  


7 | +49  0 50-4 

7 j +50  4 352 

6 |+36  I 17-9 
6 1 + 51  SO  16-2 

8 + 3 38  5 9 0 

8 +38  35  33-6 


+ 27  21  182 
+ 35  23  26  0 
+ 0 29  21-1 
|+  4 33  56-0 
: + 3 38  59-5  j 
j + 31  32  12-8  j 
+ 16  19  29-7 


+ 3 38  59  I - 10  0 
- 7 55  36  0 -10-6 
1+80  19  6 0 -12-5 
1 + 22  38  13  5 -13-3 
j + 23  50  25  0 - 13-1 
1+38  38  527  - 130 


1 + 36  32 
+ 30  53 
f + 32  28 
+ 45  24 

- 3 27 
+ 39  0 
+ 46  I 
+ 3 33 
+ 51  30 

- 3 23 


(a)  Scarcely  risible.  (5)  Following  of  two  stars  in  11*13.  (e)  Scarcely  ...ii  at  lime  of  transit.  (rfj  Mercury  undulating  » much  in  rottscqoono 

of  the  high  wind  na  to  render  the  observation  cf  the  Nadir  Point  very  imperfoef. 
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■'  pp.mil  Zenith  N Pulu 
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+ 0 29  19-5  - 
+ 46  1 18-6  - 

- 4 24  13  0 - 7 t 

+ 3 38  49  7 - 

- 7 55  44-1  - id-j 
+ 46  19  29-9  - 12-j 
+ 50  13  52-9  L 12-5 


+ 48  43  53-7  + 1-2 


+ 48  13  61-5 
+ 22  44  40-9 
+ 31  37  131 
+ 41  17  20-6 
31  3-7 
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............ 

....  - 

7 

Vailir  III! 

J 

7 42  0 

31  < 

2 5 10 

54-8 

0-50C 

30-22 

C*„  ' 

1 51 

2 GO  0 

63  4 

0-501 

' 

..... 





...... 

mi 

0-50t 

30-3C 

36-t 

, 29-0 

Dw  27 

Nadir  II  > 



4 37  « 

54 

> 2 51-6 

56-0 

1620 

Nadir  [III 

•*  •••••• 

S Mi 

54 

249  4 

1 2 606 
I Of 

, 64-8 
i 13-1 

0*501 

0*63. 



30-31 



! 29-0 

0 

.0 

6 

1 

+ 15  38  18- 

6 + 9-8 

(»f)  Larger  ftor  otoerrfd. 
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ROYAL  OBSERVATORY,  EDINBURGH. 


Individual  Observations  nr  Mean  North  Poi.au  Distances  or  the  Stars  observed  at  the  Royai.  Observatory 

Edinbchiih,  in  tiif.  Year  redi'cei*  to  J ani'aiiy  1,  1881. 


1 Matrnl- 

inat<* 
Ki^lit 
Aar*- dm  un. 

Mean  Ns.rth 

Dale. 

Mti.rik- 

tnila 

il*#e-TVfil 

A|imii-  I 

Mean  KorOi 

Itate. 

Mitum- 

tn-ic 

\rv'"*i-  M-anK-rlli 
mate  p.^Rr  Distant. 

lion  lb 
ax4  LHv. 

tu<l*» 

Fraction  otacrrcil, 
nf  Yciir, 

Polar  Diatancc. 
Jananry  1,  IMBI 

Month  1 
nn*l  Day.  i 

-’faction 
of  Year. 

Hiul't  January  1. 
A Mention, 

Month 
in'!  Day.  j 

'faction  .|tfcTv**1 
f Year. 

Kijflit  JtiTiuarv  1,  1NS1 
Voct-naien.! 

1 

Ll.A.C.  26,  y IVijasi. 

RAO. 

177. 

It.A  1'. 

335. 

On.  1 

» 

0-73  1(2*0)  !/• 

A,  •», 

0 5 

... 

75  33  22-3 

Oct.  1 | 

0-76 

(70) 

k M. 

0 33 

SI  21  15  9 

let . 2! 

073 

65 

1 2 26  32  1*7-6 

li.A.r 

R.A.C.  357 

18 

J 

U.A.G. 

0 79 

(9-0) 

1 5 1 

68  39  47-2 

Oct.  isj 

85 

0 9 

76  51  210 

Sf|t.  10 

42  53  54  « 

079  j 

I"3) 

10 1 

7-0 

R.A.C.  360,  a IJo®  Minorin. 

B.A.r 

218,  4 CaMUopOTN 

Oct.  IS 

0-79 

(20) 

1 7 

1 23  53  7 
32  7 
535 

UO 

ilct.  1 
5 

0-73 

0-75 

(40) 

0 11 

32  55  23-2 

17 

0-79 

So^t.  16 
<M.  2 

1 

071 

70 

0 It 

22  56  5 11 

24-2 

31, 

0-83 

I 

0 75 

1 

312 

13 

0-79 

230 

23-7 

R.A.C. 

103. 

1 

_ 

II.  AC. 

83. 

iuA 

1 

Oct.  2 
0 

0-75 

0-77 

(75) 

1 11 

17  62  314 
549 

Oct  15 

07» 

50 

0 17 

37  43  21  5 

! 

2*, 

081 

513 

(6-3) 

16 

070 

I 

Oct.  2 

075 

R.A.C 

155 

RAC 

98. 

R.A.C  237 

Oct.  t 

075 

80 

| * 

73  IS  45-3 

Oct.  2 

075 

(7-0) 

0 20 

| 74  44  41  9 

Oct.  17 

0-79 

1 

(7-5) 

0 44 

87  22  12-8 

RAC 

437. 

B.A.C. 

123. 

R.A.C.  290. 

Oct.  9 
17 

0-77 
1 0-79 

6-5 
6 5 

1 20 

9 16  S3  3 
3I‘B 
31-3 

Sopt.  16 

0-71  1 

70 

0 26 

)9  47  8-5 

Ocr.  3 

0 75 

1 

(70) 

0 56 

36  32  28- 5 

30 

083 

to 

Oct.  1 

0-72 

0-75 

8*3 

93 

16 

! 0-79 

27-6 

— 
R.A.C.  472 

B.A.C. 

133. 

R A.C 

298 

Oct.  16 
25 

079 

0-81 

80 

1 28 

SB  45  29  3 
29  7 

Oct.  3 

075 

100 

0 26 

70  20  1-3 

Oct.  2 

a-75 

(7  5) 

0 57 

24  46  29-1 

29 

082 

30-3 

R.A.C.  149. 

B.A..C.  314,  CnenOfiMC. 

I 

RAC 

514. 

Oct.  2 0-73 

1 

(60) 

0 28 

77  33  9 1 

Oct.  1 

(5-3) 

0 59 

35  45  49-5 

Oct.  15 

0-79 

(65) 

1 ,s‘ 

GO  39  27-6 

(a)  Thu  Mngnitn.to  In  punnlUstln  arc  th.  Uli.ltr  magnitude!  tom  tka  DrilUh  AnKcinll*  OnUlogne. 
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Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  at 


tUlc. 

Itttlrt 

o**m*«l 

Apfrcxi' 

mate 

Aoreasioa. 

Muim  North 
Polar  Dbitaueu, 
January  1. 1801. 

Month 
amt  Day. 

Knu-<if»n 
of  Yu*r. 

B.A.C.  416. 

Oct.  30 

0-83 

(5-6) 

A.  n. 

1 34 

46  27  27-1 

B.A.C.  524. 

Oct.  2 

0-75 

10-0 

1 35  74  55  28  9 

B.AC.  525. 

Oct.  0 077 
25  081 

(70) 

1 35 

33  9 31  9 
41-6 

B.A.C.  538. 

Oct.  29  0-82 

(6-5) 

1 39 

73  17  5-3 

B.A.C.  547. 

Oct.  16  079  j (8-0) 

1 41 

42  47  48  2 

B.A.C.  562. 

Oct.  2 0-75 

9 0-77 

(6-4) 

1 44 

39  12  50-8 
303 

B.A.C.  588. 

Oct.  17 
25 

Nor.  6 

0-79 

091 

084 

(6.5) 

1 49 

26  3 26-9 
259 
23  3 

RA  C.  620. 

Oel.  2 0-75 

9 0-77 

(7-0) 

1 34 

25  34  0-4 

IS 

B.A.C.  626. 

Oct  31 
Nor.  5 

0S3 

084 

7-0 

7-0 

1 36 

7 5 48-4 
48-3 

B.A.C.  645. 

Oct.  15 
Nor.  6 
8 

0-79 

085 

0-85 

fl-0 

7-0 

l 59 

64  60  6-1 
3-2 

'-8  j 

Date. 

Mofith  | Fraction 
■ad  D»jr.  of  Yw. 

I MllpTH 
tUtlr 

olmrvol 

i 

1 Approxi. 

iu.aU 
1 Itiu'lit 
Aiooii»mn 

1 Moon  North 
Polar  iXdUm-f. 
January  ],  IhtiJ 

1 

B.A.C.  694. 

Oct.  9 
17 
30 

Nov.  5 

077 
(F79 
0 S3 
0*84 

(75) 

A n. 
2 8 

| 

26  13  18  0 
17-7 

17- 8 

18- 5 

B.A.C.  702. 

OcL  26 
Nov.  6 

0-81 
0 85 

(7-5) 

2 9 1 26  18  26-8 
27-1 

B.A.C.  725. 

Not.  6 0 84  1 (90) 

2 13 

33  16  3.2 

B.A.C.  761. 

OcL  31 
Nov.  6 
8 

0-83  I (70) 

085 

085 

2 22 

81  3 23-9 
24-8 
25  0 j 

B.A  C.  776. 

Oct.  16 

0-79 

6-0 

2 *4  | 88  21  3.9 

B.A.C.  793. 

Ocl.  15 

17 

0-79 

0-79 

(fl-5) 

2 29 

S3  46  42-5 
30-3 

B.A.C.  822.  (a) 

Oct.  16 
30 

Nov.  8 

079 

0-83 

0-65 

0-5 

2 34 

47  55  16  8 
19-0 
171 

B-A.c.  834. 

Ocl.  9 
25 
31 

Nov.  5 
6 

077 
0-81 
0-63 
0 84 
0-83 

6-0 

2 36 

57  19-2  ! 
180 
202 
190 
10-1  1 

Oct.  15 
22 
28 

Nov.  j 
B 

0-79 

0-80 

0-82 

0-84 

0-85 

J3.A-C. 

8-0 

8-0 

89|. 

2 45 

84  5 53-2 

53-1 
52-9 

51- 5 

52- 2 

M-iyul-  A|ipn>xi. 

tuile  , '"'‘I" 

uU-iv,.,l  Ri(?h1 

I As.'inidiun. 

Month  Fr»ctii>7. 
■lid  lhijr,  >4  Year. 

P<4»r  thii„nM., 
J«cu»jy  ],  ism 

B.A.C.  920, 

Oct.  17  0 79 
Nov.  5 1 0-84 

(7-0)  2 51 

1 

68  56  26  5 
269 

B.A.C.  919,  a Ceti. 


Oct.  18  0-79 

22 1 0 80 
28  j 0-82 


(2-S) 


2 55  ' 86  27  30  I 
29-2 
282 


H A.C.  962, . Foci. 


Oc*.  17  0-79 

23  0-81 

29  0-62 

No?.  5 0-B-1 

16,  0-88 


4-0 


2 49 


40  54  14-6 
ISO 
16  S 
14-4 
IB  I 


B.A.C.  080. 


13  087 


04 


3 2 03  38  19  3 

lfl-8 


B.A.C.  995 


28 


0-73 

0-82 


8-5 


3 I 15  16  45-3 
45-3 


B.A.C.  1055. 


23 

28 

29 

8 


0.81 

082 

082 

0-84 


8 085 

1 5 0-87 


7-0 


7-5 


3 16  68  27  19  I 

17- 3 

16- 9 
19  8 

18- 9 

1 7- 7 
ISO 


B.A.C.  tint 


3 27 
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D"1”-  Mmcnl-  I AM*?**- 

1 tudc  | "• 

Mnntb  Fraction  <jbfervt«l.| 
t*dl>iy.  ufYoM.j  | 


f ^ »x  fSToSS^I  R“"  i“r-  ***•' ii£rii£^| 


Dele. 

, _._iu 

ntitl  l>*y. 1 of  Yew.  I 


«»*»..  APIT<,*S‘  Moon  Snrth  , 
l n'jo  inato  l\,lux  Diataum 


B A C.  1 166,  * T»«lri. 


B.A.C.  1626. 


Aacoin-liiu. 
B.A.C.  I b 1 3 


Del.  25 
28 
29 

Nov-  6 

0-81 
0 82 
0-82 
0 65 

(50) 

4 i. 

3 30 

1 

66  19  39-7 
39-1 
37-7 
39.9 

B.A.C. 

282. 

Not.  8 

085 

70  1 

4 3 

41  16  26 

B.A.C.  1318. 

Doc.  16 

0-96 

6-0 

4 11 

33  49  58-0 

19 

0 06 

00 

571 

B.A.C.  1361. 

Nov.  8 

0-85 

(6-0) 

4 17 

71  16  55-3 

Dee.  19 

0-96 

51  7 

20 

0 97 

53  7 

B.A.C.  1434. 

Nor.  6 

085 

1 (5-0) 

4 30 

77  16  18-7 

8 

0 85 

167 

15 

0 87 

16  1 

Dec  16 

006 

17-2 

19 

0 96 

17-0 

20 

0-97 

18  3 

A.  ■*-  I 

Dm.  16 

0-96  1 

7 3 

5 9 

49  ii  22-1 

19 

0-96  I 

21-1 

20 

0-97  ‘ 

22  9 

23 

0-97  I 

23-1  | 

26 

0-98  1 

22  3 

27 

0-99 

22  4 

B.A.C.  1650. 

Dec.  19 

0 96 

(6-0) 

5 14 

81  12  44-7 

23 

0-97 

45-1 

27 

0-02 

45  9 

B.A.C.  1683  j 

Dec.  16 

0-96 

(6-0) 

5 17 

| 55  44  6-3 

20 

0-97 

3-9 

26 

098 

43 

B.A.C.  1696 

Dec.  19 

0-96 

1 580 

j 5 19 

1 87  II  19-0 

27  1 

099 

21-5 

I ' 

RAC. 

1703. 

Dec.  23 ' 

097 

| (7  °) 

! 5 20 

1 

73  40  46-4  | 

B.AA'.  1730,  i Orion  i*. 


i lVc.  16  0 96 

19  096 


(2  0)  5 25  , 90  24  18-9 

V ’ I 19-2 


A.  m.  | 

* 0 

D-  c.  20 

097 

(6-0) 

5 38 

21  34  33  5 

23 

0-97 

32-0 

20 

0-98 

33  1 

27 

0 99 

33  1 

31 

1-00 

34  5 

B.A.C.  1826. 

Dec.  17 

0-96 

(6-0) 

5 39 

80  31  56-3 

19 

0-96 

1 

50  7 

B.A.C.  1883. 

a Orioirs. 

Dt*e.  10 

0 96 

1-0 

5 48 

82  37  21 5 

17 

096 

10 

21-1 

19 

0 96 

10 

207 

23 

0 97 

1-0 

22-6 

26 

098 

.-0 

22  4 

^ 31 

100 

20 

20-9 

B.A.C 

1930. 

Dec.  19 

’ 0-36 

90 

5 65 

72  20  15-7 

26 

0-98 

10-0 

14-2 

31 

100 

15-8 

1 

B.A.C. 

2022 

ft — 

- Dec.  1« 

0-96 

1 

6 9 

80  0 38-2 

19 

0*96 

37-8 

20 

0-97 

38-3 

23 

H-97 

37-6 

26 

0-98 

6*0 

1 

37*4 

Nor.  8 1 0 85 
Dec.  19  0-96 


B.A.C.  1459 
(6.5) 


ll 


B.A.C.  2046. 


B.A.C.  1751 


4 37  34  39  1-0 


31  Dec.  20  0-97  | 

23  0-97 


6 0 5 28 


26  0-98 

31  100 


24  23  3-5 

2-1 
4-7 
4-0 


| Dec.  16  0-96 

19  0-96 

30  0-99 


7-0 


6 14  33  38  47-0 

46  8 
47-5 


B.A.C.  1463 


B.A.C.  2060. 


Dec.  20  0-97 


B.A.C.  1769 


Jmi.  3 0-01  70 

Dee-  20  0-97  6-5 


6 17  85  20  21-5 

26-7 


Ufl  Individual  OasF.RVATioxs  of  Mean  Noutii  Polar  Distances  of  Stabs  observed  at 


Dkto. 

MlRTll- 

lllitp 

obtcrrctL 

a\p|imxi« 

Mnn  Norlli 
Polar  DmUid'o, 
Jiwiury  1, 1W1. 

rwc. 

AjipD'Xl- 
male* 
lit  l.i 
V-cyn»r*'ii 

Mi-aii  N'i  rili 

Halts 

Mucni- 

Apfooxi 

U'Mlth 
nml  1 Hi  v. 

FrortJnu 
of  Yr*r. 

Right 

Arcctuion. 

M mi  111 
ami  Day. 

i Friction 
| "1  Ywr 

hImi 

DwIaiD-i’ 
•Tattuavy  l.  int.i 

. 

It 

M-ntli 
*n«t  lint 

Fraction 
n f Y«r 

tu  tin 
<ib«m< 

iimt« 

Uiftht 

Aa.-ulMi.-t 

j Polar  iHstnno, 
/•unary  1.  1S»JI 

B.A.C.  SIM. 

B.A.C 

2110.  4 Onminomm. 

B.A.C. 

2867. 

■loll  3 
n,r.  16 

17 

001 

096 

0-96 

7-0 

70 

A r«. 

6 31 

73  28  33.3 
36.3 
360 

Jan.  3 
Dec.  20 

0 01 
| 0-97 

1 

j 

1 >.  M. 

1 7 12 

^ 67  43  54-5 
86. 1 

_ 

Jnn. 

Fell. 

^ 0 02 
0-08 

70 

1 •.  IV. 

8 28 

79  27  46-2 

19 

0!>fi 

367 

2163. 

663 

23 

0-37 

34  1 

n.A.r. 

26 

30 

0-9S 

096 

36-2 

36-7 

JMI.  3 
7 

001 

002 

9-0 

7-9 

7 20 

62  10  8-8 

IHI 

B.A.C.  2882. 

llec  2l> 

097 

Fel>.  f 

7 

29  34  43 6 
15-2 

11.  AC. 

23 

27 

0 97 
0*09 

1M 

11-7 

0 10 

10 

16 

0-94 

0-96 

60 

0 13 

66  11  13-7 
14-6 
14  2 
140 

30 

099 

12-3 

B.A.C.  29?  L 

I llyilrr 

19 

23 

096 
0 97 

B.A  c. 

2188 

Jan.  21 

0-00 

(4-0) 

8 39 

83  4 24  0 

26 

27 

30 

0-98 

14-7 

Jail.  3 
7 

0 01 
0-02 

8-0 

7 27 

43  31  4-0 

31 

Pol.  0 

0 08 
0 10 

250 

266 

099 
0 99 

14*7 
16  2 

Dec.  26 
27 

0-98 
0 99 

w 

2-8 

B.A.C.  2988 

B.A.C. 

2292. 

B.A.C.  2622.  a Cun  in  Miami.. 

Feb.  1 

0-08 

0,0 

7-4 

8 43 

34  31  52.4 

Jiui.  3 
Doc.  10 

Doc.  26 

008 

<I-0) 

64  24  21  4 
19  1 

. 31*9 

0-94 

70 

V 9) 

67-5 

3o 

0-99 

23 

097 

/•o 

7-0 

60-3 

B.A.C. 

B.A.C.  3013, 

27 

0 99 

60-1 

2586. 

Jan.  3| 

008 

(6-0)  1 

8 44 

84  8 22-1 

B.A.C.  2306. 

Jan.  7 
Fell.  | 
7 

Dec.  27 
30 

002 

008 

0-10 

70 

7.0 

7 41 

Gl  2*  24-fl 
230 
213  1 

B.A.C.  3063. 

l)cc.  30 

099 

(GO) 

0 06 

7S  JO  53fl 

0-99 

0-99 

251  ' 
24  1 | 

Jan.  31 
Feb.  6 

0-08 

(CD)  | 

8 SO 

86  4 46  4 

B.A.C. 

2334. 

B.A.C.  2663. 

0-10 

461) 

46-3 

Dec  10 
27 
30 

0*94 

099 

0-99 

<<*>) 

7 I 

39  59  13  2 
15-3 

Jan.  7 
Feb.  6 
Dec.  30 

0O2 

010 

0-99 

(60) 

7 87 

70  46  0-3 
7-8 

B.A.C.  3083. 

16  4 

0-8 

Feb.  1 

008 

fO-4) 

_qft  ?T  29-9 

B.A.C.  2363 

B.A.C.  2737, 

6 

0-10 

ft  f»-,  | 

30-8 

Jan.  23 
Dec.  20 

006 

0.97 

70 

7 6 

03  3 17-1 
19-2 

Jnn.  7 
Feb.  6 

002 

010 

70 

8 3 

“t  57.  46-0 
403 
469 
46  0 

B.A.C.  3133. 

26  | 

0-96 

179 

Dec.  30 

010 

099 

Jan.  31 
Feb.  6 

008 

010 

(60) 

9 5 

85  33  56-7 
86-5 

B.A.C.  2379. 





— 

Jan  16 

0-01 

2-0 

7 6 

40  17  3|-| 

Jun.  7 
Feb.  e 



B.A.C.  3187. 

Deo.  30 

0-99 

— 

328 

II*  JO 

7-0 

8 7 

76  32  3-2  1 
l-S  i 

Fflh.  (J 

7 

0-10 

0-10 



(7-0) 

9 10 

29  38  11-9 
II  V 
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118  Individual  Observations  of  Mean  Kicht  Abceksions  of  Stars  observed  at  Edinburgh  is  1r«1. 


D»te- 

tuilo 

tiltaerrcd- 

A|f<K3Xi- 
sale  1 
Right 

AiKtjunk.il. 

Menu  North 
Volar  Diatunce, 
fanuary  1,  1B#1 

Month 
And  Day. 

Fraction 
of  Year. 

B.A.C.  8083. 

Sept.  20 

0-72  1 (60) 

K. 

23  6 

33  35  35-1 

B.A.C.  8133. 

Sept.  26 

0-73  l 60  23  14 

46  38  35-4 

B.A.C.  8137. 

Oct.  1 

2 

075 
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MURAL  CIRCLE  OBSERVATIONS  IN  ISfil. 

Tlie  observations  with  the  Mural  Circle  in  1k<S|  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

The  subjects  observed  wore  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue,  in  col.  *2,  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  |>age,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  eol.  4.  and  time  of  transit  past  centre  of  field  (by  an  un- 
corrccted  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  eol.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulntoiy,  ns  was  too  often 
the  case.  Such  bisection  being  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  about  7 seconds  of  spaeo  upart : the  lines  being 
illuminated  in  a dark  field. 

The  same  general  principles  of  observation  as  in  fohner  years  have  been 
kept  up  with  improved  details  described  in  181)0.  The  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  the  two  horizontal  Microscopes 
A,  13  ; all  which  numerical  particulars  are  given  in  columns  6,  7,  H,  and  0. 

In  columns  10  and  12,  the  readings  of  the  Barometer  ami  oxterior  thermo- 
meter are  noted  for  refraction  purposes  : the  interior  thermometer  being  assumed 
to  be  practically  the  same  as  tho  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  tho  observing  room,  as  was  always  the 
case  during  star  observations.  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  12. 

Columns  13,  14,  and  15  contain  various  points  connected  with  the  metcor- 
ologic  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
observer  at  the  time ; and  column  16  contains  the  reduction  of  tho  angular 
observations  in  columns  6 to  9,  to  the  stage  of  " Apparent  Zenith  Distance 
South.” 
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Moral  Circle  Observations  in  1801. 


To  this  end,  the  readings  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  runs,  as  ascertained  over  5'  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscojics  as  ascer- 
tained by  examination  in  1865  (see  p.  78,  vol.  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27  704',  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  'Hie  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I.,  II 
and  III. 


TABLE  I. 
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Mural  Circle  Observations  in  is«1. 
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For  the  remaining  reductions,  the  refractions  Imve  been  computed  by 
Bessels  Table,  as  represented  in  the  Rev.  U.  Sheepshank’s  compendious 
forms ; the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 55'  57'  23" 'll ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 
have  been  converted  into  Mean  North  Tolar  Distances  for  the  beginning  of  the 
year  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  anil  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue ; and 
whose  sum  is  represented  in  the  last  column  of  each  observation-page.  The 
individual  results  for  magnitude  and  place  of  each  star  are  collected  on  pp.  113 
lo  118. 
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+ 1 2*93 

- 3-01 

II  55 

+ 12*99 

- 3 01 

r.  73 



+ 18-99 

4-  39  8$ 

- 

0*15 

-f  13  05 

+ 1 2-99 

- 3-07 

0 42 

- 1 2 09 

, 12-96 

- 2 «7 

_ 

0-37 

+ 12  91 

+ 12  95 

- 301 

039 

+ 12-96 

-v  12  95 

- 302 

120 

+ 12-94 

f 39-73 

- 

0 tft 



4-  12  91 

- 311 

0-16 

f 12-30 

+ 1 2*29 

- 3-0-1 

0-33 



+ 1 2*29 

- 3-  1ft 

0-33 

...  . ... 

+ 12  29 

- 3 1ft 

0-31 

1 + 1 2 29 

- 3 15 

0-11 

+ 12*29 

- 3-10 

0 3ft 



I*  12-29 

- 3 14 

n 3i 

12*29 

- 3-18 

3-90 

+ 12*29 

+ 38  96 

33-5 
22  7 
10  1 
20*5 
4*2 


32*3 
22  5 
48*0 


42*0  50-2  1 2 58*3 

31-0  39-2)  27  47*8 
58  0 6*7  I 46  15  9 

28*3  37-1  51  ‘15-5 
13-3  22  O'  9 310 

520  045  42  9-2 

42-0  50-1  12  58*5 

49-5  30-5  19  3*5 

31*0  39  1 27  47*6 


12  12  *11  90 

13  27  3 1 01 
13  47  58*06 

13  54  28*60 

14  9 13-21 

11  41  3198 

12  12  41*76 

13  7 52  80 

13  27  30*90 


40*9 
52  5 
57*0 


49-0 
33  0i 
5-6 


48  14*6 


13  7 56  *10 

13  47  56*92 


Oil 
0*31 
(1-46 
<637 
0-33 
0-30 
0 50 

0*17 
0 47 
0 38 
0-45 
0-38 

012 

- 0-4  B 

- 2-97 
. 0 48 

- 0-4* 

- 2417 

- 0*41 


- 12*28 
+ 12  25 

.-  12*32 


+ I 2*30 
+ 1 2*37 
+ 12*28 
12-25 
1 12*29 

t 12-53 


+ 12-53 


+ 13  17 


+ 12-29 
+ 1 2-29  | 
+ 12-29 
+ 12*29 
+ 12*29 
♦ 12  2.1 
♦ 12  29 

+ 1 2*30 
+ 12*30 
+ 12  30 
r 12  30 
+ 12*30 

+ 12  52 
- 12*53 
+ 12-53 
+ 12*54 

+ 13  53 
+ 13  53 
I + 13  53 


- 3-13 

- 3-1*1 

- 3 14 

- 3*10 

- 2*97 

- 2*96 

- 3*20 

. 3 03 

- 3 11 
j - 3-11 
! - 3 15 

- 3*06 

- 2*98 

- 3*03 
+ 38*22 

- 3-14 

- 3*03 
+ 37-34 

- 3*13 


|«'  HUr*  lilumd  toil  nobody. 


(4)  Thr*  1h*»(«  of  IIm  clock  wmcGm.**  ■n>f“1* 


Ir)  Vory  u n ■*,  ***!>' - 


(4)  IMoiliun  bn'I. 


i2 


KlU!(»C*nll  ASTKOXOMIOL  OH*  Kft VAT1' *9*  > f *L  XMI 


Observations  made  with  tiie  Transit  Instui  ment  at  the 


J Nix  in 
i Drilitli 
IXiIh.  , Assort* 
jtlnn  On. 


1862 

April  22  | 1729 


April  2S  1883 
3331 
*1876 
1969 
! 3000 
50M 
3071 
3091 
3133 
3196 
3114 

April  29  [ 4648 
| 1729 
| 4808 
i 4976 


Orurri  Oihkuvki.. 


Mi«ni- 

l luilo 

okatncd 


North 
I’ulnx  1 
DituntY  | 
lot  In  I | 


April  30 


Hnv  2 4648 
4672 
4678 
I 4716 
| 4723 
4729 
4756 
4797 
4808 
4876 
4942 
4992 
| 3001 
I 3034 


n Boutin*' ....... 

• Bootis ... 

• Bantu 

a Coronm  Bon-ali*--- 
a Serpentis 


« Orion  in  • 
« Lconin— 
• Boutin-.- 
v Bootis— 


a Corotiw  Borealis- 

a Serpentin 

1 Opliincbi 


n Bootis- 
a Boutin- 
; Bool  in... 
1 ItoOtlK*  ■> 


I 3Tanri 

(■)  « Crem  Hinorin  S.  I*.  .. 

{ Virginia 


n Bootin 

r Virginia 

t Boutin- 

i Boutin 

a Cumrue  Burealin- 
* Serpgntin 


tf  Boot:*. 

r Virginia— 


* Virginia- 


( Bootis 

■ BuotU- 


| 70 

j 60 


II. 

III.  JV. 

■ 

V. 

M. 

#■  JL 

3 0 

12-0  20-8 

9 30-0 

33  0 

13-0  52-5 

28  2-3 

38  1) 

47-7  57  0 

39  C-3 

31  O 

10-7  49  8 

28  59-3 

9i> 

18-3  2rl-5 

37  35  0 

iy-i> 

1 

*8-4  36-8 

47  45  3 

390 

184  37  1 

38  6 9 

360 

45-6  53-0 

39  4-4 

106 

200  293 

58  39-0 

41*5 

516  1-3 

5 11-3 

15  0 

23  5 31-9 

9 40-4 

30-2 

50  0 3-5 

16  174 

50  4 

93  26-0 

20  47-0 

293 

388  18-0 

28  57-6 

80 

164  218 

37  33-2 

•169 

33-4  3 5 

7 12  0 

455 

54-4  3-1 

48  12-0 

07 

9 9 16  2 

9 27-5 

30-9 

40-6  50- 1 

26  0 1 

35  7 

43-1  54-3 

39  4-0 

100 

19  6 29-1  ; 

17  39-0 

339  30 

18  4 27  1 
56-4  6-9 

32.0  0-2 

•IS-O,  44.0 
10-4  23  0 
30-0!  40-0 
331  44  6 

28- 2  j 37  9 
7-0  j 1545 

44  01  53.  | 
13  5 24  0 
23  122 1 
10  3 19  0 

23  0 32-4 
59-2  8-2  ' 

13-8  27.5 
9-1  19-9 

29- 1  39-o 
34-1  43  8 
«-7  5 1 8 
51-9  fig 
42-4  520 
131  SI-8 1 


lUuliartton 

M’unrvction 

Cnrrtcl  inn  of  Clark 

tn 

for  liuim- 

31*7111  l>f 

| lurntnl 

itJtrfpi 

W irr  *. 

1 1 H-'TIB  tiuui 

Uklj. 

4 M.  a 

It  9 12  02 

J - 0-40 

+ 13-58 

+ 13-54 

14  23  42-88 

- 0-37 

t I.T57 

+ 13-54 

l-l  38  47-58 

- 0-37 

+ 13  51 

+ 13-54 

15  28  10  51 

- 0-38 

+ 13-57 

+ 13-53 

15  37  15-28 

1 — 9*43 

+ 13-58 

+ 13  36 

5 47  28-44 

- 0-50 

i + 15-32 

+ 15-40 

9 37  48-30 

1 - 0-44 

+ 13  38 

+ 13-13 

II  38  43  64 

- 0.42 

+ 15-55 

+ 1545 

II  38  20  08 

- 042 

1 -1  13-44 

1 + 1 3-45 

15  4 51-54 

- O il 

+ 1545 

13  9 23  52 

- 0-37 

+ 15-48 

15  15  49-91 

1 - 0-33 

+ 15  4.1 

1.5  SO  9-30 

- 0-28 

+ 15  46 

15  28  38-70 

- 0 42 

+ 15-48 

+ 15-46 

15  37  16-46 

- 0 50 

+ 15  S3 

4 15  46 

16  6 55-32 

- 0.34 

+ 1540 

+ 15-47 

14  9 9-68 
I I 23  40-60 


19  5 5 
| 26  21-7 

27  43  8 
31  28-0 
17  1 9-5 
48  11-8 
54  41-7 1 
23  59-7 
39  3-6 

28  56  6 
37  32-5 

48  109 
34  40  8 
56  324) 

5 35-9 
7 52  0 
9 25-9 
13  55  I 
22  40  8 
25  58  9 
39  26 
51  |(I6 
2 33  8 
5 1 1-2 
9 38  8 


0-47  + 16  10  4-16  02  - 316 
0-47  +16  02  4-16  03  - 3-14 
0-43  | +14.96  +1603  - S IS 

0-11  + 16-05  + 16  04  - 314 


+ 16  36 
+ 10-15 
+ 16-46 
4 16-47 
+ 16  47 
+ 16  47 
+ 16-48 
4 16-48 
+ 16-49 
4 16  49 
+ 16-49 
+ 16-30 


+ 17-38  +17-40 
+ 17-36  +1*40 

| +17-40 

+17  41 

+17-41 

+ 17-38  +17-11 

+1741 

+17  42 

+ 17-48  +17-42 
+ 17-48  +17-43 

+17-43 

+17-44 

+17-44 

+ 17-38  +17-44 


(•J  Dnflnitiui,  bad. 
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Koyai.  Obsekvatoky,  Ewmu’imjh,  ix  rnE  Yea  it  IHt’/i. 


130 


Dit*- 


Nh.  In  I 
llritiih  ' 
AmqcI*> 
li"l»  t'* 
Ulogue 


Oiu  in  OhfcmvKV. 


lb 02. 
M*V  2 


Itaiflri* 

I tUilr 
• •Uvrvi'il 


S.irlh 

IV-lnr 

UirfancK 

Mft  tO. 


Win*. 


Muv  13 


Mif  14 


3071 
5001 
5143 
5 1 INI 
IMS 
5281 
5114 

1808 
19  1 1 
5143 
5I!W 

5143 

5245 

5284 

5111 

5152 

5493 

5501 

5527 

5537 

3fl(H 

5615 

568G 

5777 


5Uj  20 ! 4876 
5031 
307 1 
5091 
5113 
5196  I 
3245 
52SI 
5493 
I 5504 
3327  1 
1 5537 
5597 


a Coroiw  ItinMli*-- 
« Serpcnti#** — 

• SiTjifUiis • 

7 S»‘r|M*iitiH 

d i >pliiurlit-»» 


c-n 
0 0 


# It »otis *••••*••* 

i <i  i 

u l '..runic  HuTcAlirt.' 

« Serpent  i 9 


June  3 


4808 

4952 

5001 

5034 

5143 

5190 

5414 

5452 

5460 

5507 


37  36  : 

26  II 

62  50 
83  9 

H5  a 

73  31 
9)  21 

59  3 

02  32 
02  50 
h3  9 


18  2 
580 


17  2 

370 

15-7 

55*7 


62  50  15  ; 


• Serpent  i* - 

y S,-rpi-l>ti • 

1 1 tpliiiiL-lii- • 

TO 
4 0 

M5  8 
73  54 

i*n  21 

08  33 
87  21 

23  1 

ai  0 

31-0 

soy 
2 " 1 

71  21 

14-4 

69  11 

599 

...  7-0 

79  21 

28.0 

( llerruli* - 



&8  y 

289 

53  n 

:n  s 

....  7 5 

74  23 

32  0 

80 

51  30 

7-9 

Cl. 

IV.  | 

| 

V. 

Mi  nn  of 
\V  I Nil. 

1 

(44. 

A. 

*•. 

34-1 

48-0 

l-fl 

16 

15-3 

15 

15 

18<M) 

ISO 

7*0 

259 

20 

450 

15 

20 

7-10 

27  4 

37-0 

161 

28 

55  5 

15 

28 

36-8  1 

0 2 

1 4 

23  0 

37 

31*5 

15 

37 

14-72 

3t  :i 

42  6 

51  U 

13 

59- 1 

15 

13 

42  70 

42*2 

JI-0 

59-8 

50 

8 1 

15 

19 

Slot 

45  0 

53*6 

1 G 

7 

10  2 

16 

6 

53-41 

36-7 

4fl-0 

25 

50  2 

14 

25 

36-52 

61 

15  b 

21  9 

58 

34  1 

1 1 

:.s 

1 564 

24*9 

34  4 

13-6 

28 

53  0 

n> 

28 

31  32 

3.6 

12  2 

2(^5 

37 

29-3 

15 

37 

12  30 

21*9 

31*3 

IS  1 

28 

530 

15 

28 

31-26 

3 1 6 

40-0 

18  5 

43 

56-9 

15 

13  40  08 

39*8 

48*3 

569 

50 

3-6 

15 

49 

48  32 

42  2 

50  9 

59  0 

7 

7-3 

16 

6 

50-68 

39-5 

48-8 

57  4 

It 

67 

16 

13 

48  nri 

28-2 

3flH 

15-0 

1 .) 

53  4 

16 

19 

36-70 

rocTfctinn 
f..r  la.plTU  • | 

IBHltlO  | ubMTVI-<l 


n:i4 
O-20 
015 
0 54 


C-jrrvcIi'  ii  nfCU<k  |Conwliui 
t- 

intr-r- 


M«.n  It.A. 

I ri  1, 

tS02. 


> H-iOtl." 
)i  Libiro- 


a Corona;  Borenli.--- 

« Serpent!. 

i Serpenti.--- 

y Serpent  is 


e-o 

AO 


CO 
7 5 
0-0 
;.o 
05 


4 BooHs** 


3 r.ilit*  - 

a Corona'  Bore.!!.- 

a Serprnti* 

i Opliiuclii 


Hrreulie  • 


00 
4 0 
70 


02  22 
on  54 
37  30 
26  II 
02  50 
83  9 
83  8 

73  54 
87  21 

74  21 
60  I t 
79  21 
fit  53 

50  3 
31  57 
SO  17 
98  04 
02  50 
63  9 

93  21 
08  33 
70  32 
74  17 


22  9 
6 8 ; 
36-4 
38  0 
41-8 
40-4 
17*7 

I 

20  5 I 20  * 

O' 3 8-6 

li-9  29  5 
218  13-5 

ISO  220 
53. 1 j 15 

21  sl  29  6 

29  2 37-5 
18  4 26-6 
120  21  0 
5B-3  S- 9 
26- 2 ' 31-6 
40-5  490 


310 
17  6 
450 
48-3 
527 
100 


40-0 

26-3 

53-3 

58-1) 

2-9 

560 


2S-4  38.; 


53-8 

31-0 

27- 0 
59  2 
12  0 
52  4 
31  2 

28- 0 
13  2 
SO-8 


30 
40-1 
36-4 
7-3 
21  9 
0-3 
39  4 
36-9 
21* 
39'2 


39-2 
17-0 
43 -4 
28 
32-2 
10  I 
38-2 
46*4 
35-0 
29-9 
15-9 
43  0 
590 

12  5 
0-9 
46-2 
10 


48-4 
25  I 
56-8 
21-0 
11-5 
18-1 
40  31 
55  0 
43-1 
38-3 
21  7 
51  6 
8-0 

220 

15-0 

33-5 

24-4 


31-2  , 40-0 
tt'l  17-2 
48-0  50-0 
46-0  51  7 
30-8  I 39-2 
48-0  56-5 


21  48-9  j 
21  35  2 

27  20 

36  7 -9 
38  13-2 
47  6-9 

1 48-9  I 

38  58- 1 
9 34  0 
16  10-6 

20  40-2. 

28  51-0 

37  27  0 
43  55  0 
50  SB 
19  518 

21  171  j 
24  33  0 
26  0-2 
35  17-3  | 

58  31-3 

2 30  1 

5 55 

9 33  0 

28  50-0 
37  26  0 
7 4-5 

14  SB 

15  48-4 

22  5-2 


10  21  17*64 
10  26  4191 
111  35  18.31 
16  37  52  16 

16  40  40-38 

17  1 28-22 


14  38 

15  9 
15  15 
15  20 

13  26 
15  37 
15  43 

15  49 
10  19 

16  21 
10  24 
10  25 
10  34 

14  58 

13  2 

j 15  4 
I 15  9 

15  28 

15  37 

18  0 

16  13 
10  15 
16  21 


39-18 

I*  00 
4 3 .24 
2 40 
32  24 
1008 
38  12 
40  10 
3 1-98 
29-78 
15  88 
43-12 
38-66 

I2-52I 
0-74 
46  12 
16-04 
31  26 
904 
47-62 
4590 
30-66 
47-94 


O 50 
0-59 


0-45 

0-46 


0-46 
0-50 
0 31 
OOO 
0-19 
0-37 
0-51 
0-49 
0-53 
0-44 
0-12 
0-51 
0 42 

0-17 

065 

0-34 

0-23 

■ 0-48 
0-57 

- 0-56 

- (133 

- 0-39 

- 0 53 

- 0-50 

- 0-55 


0-45 
0-67 
0-46 
0-57 
0-62 
0-49 
0 49 
0-53 


<. 

a. 



+ 17-15  - 

| 

+ 17  45  - 

t 17-48 

+ 17-46  - 

+ 17-37 

+ 17  16  - 

+ 17-16  - 

....... 

+ 17-10  - 

+ 17-10 

+ 17-46  - 

- 20  . 10 

4 204)4  - 

» 20  03 

4 20*04  - 

+ 20  1 1 

+ 20  04  - 

+ 19-93 

4 20-04  - 

+ 20-18 

+ 20-26  | - 

. . ..... 

+ 20-26  : - 

+ 20-26  - 

4 20-34 

+ 20-20  - 

+ 20-26  - 

+ 20-26  - 

......... 

+ 20-26  - 

+ 20-26  - 

... 

+ SO  26  - 

4*  20-2G 

4 20-20  - 



+ 20-26  - 

4 20  26  - 

1 

4 20  26  - 

1 22-14 

4 22-20  - 

+ 22-29 

+22-21  - 

+ 22-21  - 

+ 22-22  - 

+ 22-26 

1 +22-23  - 

+ 22-23 

+ 22-23  - 



+ 22  23  [ - 



4 22  21  - 

......... 

4 22-24  - 

I 

+ 22-24  - 



+ 22  24  - 

' 

+ 22-25  - 

+ 22-25  - 

1 +23-15 

+ 23  30  - 

* * 1 •••••* 

4 23  30  - 

+ 23  34 
+ 23-26 
+ 23-35 
+ 23-43 


+ 23-30 
+ 23  30 
+ 23-30 
+ 23  30 
+ 23-30 
+ 23-30 
+ 23  30 
+ 23  30 


_ 


3 21 
3-37 
3 26 
3-47 
3-19 
3-36 
3 23 
3-18 
3-27 
308 
3-06 
3-19 
300 

3 22 
3-58 
3 34 
3-60 
3 25 
3 10 
3-43 
3-31 
3-46 
3-3U 
3 20 
3-35 
3-21 

3-23 
3 26 
3-24 
3-65 
3-28 
3-48 
3-08 
3-37 
3-39 
3 43 


|.l  Clutttly- 
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Observations  made  with  the  Transit  Instrument  at  the 


OftJftCT  Outsit  tv  en. 


1852 

Juno  3 • 5527 
i 5557 
5015 
5634  ! 
1 5580 
i 5708 
I 5716  i 
5726 
5732 
5776 
5787 
5B2I 
5917 
5941 
6213 
6281 
6355 


II 


* O^ibincbi  • 


a llcrculU" 


a Ophiuclii* 


5 Ursa*  Miuori*.* 
o Lyra? 


Alftpni- 

North 

IVIir 

•tuerVid 

IKsUfet? 
set  to. 

I. 

6-0 

69 

it 

570 

7-0 

79 

21 

25-1 

60 

53 

II 

230 

7-0 

76 

38 

i 07 

7-5 

74 

S3 

29-1 

SO 

25 

32- 1 

7-0 

7*1 

21 

165 

7 0 

S3 

13 

99 

6-0 

74 

51 

*102 

60 

41 

1 

25-1 

6-5 

79 

47 

33  8 

75 

27 

IS  O i 

5 0 

29  41 

1-4  i 

77 

20 

55-’. 

60 

82 

48 

532 

3 

21 

51 

20 

33-0 

II.  Ill  IV. 


Rmluctli>« 

to 

V«ai»  of 
Wir«. 


• urreetinn  Ciirrcctioa  of  Clock  Cotrsclim 
1 1 'if  Itmru-  | to 

,“m:ul  oieenrod. 

- '"Vi.llfTOJ.  fOMM.  | J.d.  I. 

i»a 


I S O 23-7 
12  3 50-6 
Id  9 59-H 
17-8  221-0 
46-8  35  I I 
•190  57-3 
40  12-7 
260  330 
57-5  00 

50-9  3-3 

SO  7 690 
2-1  IDS 
319  SI-6 
128  210 
10-0  163 

34-0  3:1-0 
36- 1 6-7 


21  32  Si 

20  39-2  | 
W ID-3 

11  31-0 
17  3-9 

31  6-0 

32  21-1 

33  13  I 
iS  i M 

I 10-0 
3 7 7 
8 19-1 

21  8-6 
28  29-8 

12  2G  9 
21  133 
32  17-8 


,T  m:  i-  4 3143 
3196 
3414 
3507 
5329 
4397 
5615 
5631 
5686 
3706 
5726 
5776 
5787 
5621 
I 6281 
! 6335 


a Omnic  lloreslis  • 

o Serpenti* 

A Opltiuclii - 


- 0-49 

- 0-35 

n li' 

- 0 55 

- 0 53 

- 0 55 

- 053 

- 0 57 

- 0 31 

- 032 

- 0-55 

- 0-31 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1862;  AND  THE  METHODS  OF  THEIR  REDUCTION. 


Pages  131  to  156  contain  the  Transit  Observations  of  stars  for  1862,  similarly 
with  those  for  1840,  where  the  methods  of  reduction  are  more  fully  described ; 
the  variable  data  for  the  present  year  being  as  Itolow. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  tho  First  Assistant  Astronomer.  Tliey  were  actually  more  numerous 
than  here  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out ; also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  1 sully.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  dock-corrections  and  instrumental  errors. 

Tho  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  ami  he  has  also  decided 
on  the  quantities  for  computation  to  lie  adopted  for  each  day  of  star  observa- 
tion. 


Intervals  of  the  Wires. 

From  10  observations  of  a Ur  sic  Minoris,  altove  and  below  the  Pole,  in  the 
year  1862,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  their 
incan  or  middle  point  were  found  to  be,  the  star  being  above  the  Pole, 


Wire  1 + 16-636 
...  II.  + 8-414 
...  III.  - 0-088 
...  IV.  - 8 232 
...  V - lfl-750 


&|1U(Ofi*l 


These  values,  immaterially  different  front  those  of  1861,  have  been  employed 
in  the  reductions  throughout  the  year ; using  for  Polaris  (whose  Declination 
varied  between  88’  34'  21"  and  98’  35'  1U)  the  following  quantities  or  those 
adapted  to  a declination  of  88"  34',  with  the  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term  — 

Wire  I.  +■"  5-32  + » k 131. 

...  II.  + 5 36-44  ■+  » * 066 

...  HI.  . o 2-72  1 Declination  88'  34' 

...  IV.  - 5 29-14  - n x -065 
...  V.  - II  0*89  - » * -131 

and  for  $ Ursa;  Minoris  (whose  Declination  varied  between  86'  35'  51  and 
g (f  30'  32 T)  the  following  quantities,  or  those  adapted  to  a declination  of  86"  36', 
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Edinburgh  Transit  Orservations  for  1882. 


.1 


with  the  amount  of  alteration  duo  to  each  additional  second  of  Declination 
added  under  the  term 

Wire  I.  + T 40-41  + «x  01.V 

•••  II.  + 2 21-82  • n « -012 

III.  - 0 1-14  Dcclinntioti  88"  36" 

— IV.  - 2 18-79  - » * 012 

...  V.  - 4 42-44  - n x -023 

The  correction  generally  for  the  imperfect  transit  of  a star,  whoso  North 
Polar  Distance  is  not  very  small,  being 

Sum  of  I’>|tiaturinl  intervals  for  tlio  Wires  observed 

" Niinilwr  of  Wire* * of  atm  NJ-D, 

this  quantity  being  applied  to  the  mean  of  whatever  Hires  were  observed. 

With  close  Polar  stars,  the  Situ  is  used  in  place  of  the  A rr. 

The  signs  and  order  of  the  Wires  are  to  be  changed  when  the  star  is  below 
the  Pole. 

Tn  the  column  entitled  “ Itcduction  to  the  Mean  of  the  Wires,"  either  the 
simple  arithmetical  mean  of  the  Wires — if  5 were  observed — is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  for  Instrumental  Deviations. 

These  deviations  are  three  in  number,  and  are  severally  termed,  Collimation 
error.  Level  error,  and  Azimuth  error. 

The  Collimation  error  is  the  deviation,  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 

f!r  nTi  TTi  T '*™eh“*kaU9  P°8i'iv<?-  or  is  positive  as  a correction 

- 

The  Level  error  is  the  angle  of  inclination  . 

horizon,  measured  in  a vertical  n1nm>  i • axis  r°bition  fo  the 

rection,  for  all  objects  above  the  horizon P0®^.  as  a cor- 
Wostem  end  is  higher  than  the  other.  °r  thoso  bo,ow>  when  llu‘ 

Tlie  Azimuthal  error  is  the  ancle  of  devinti,™ 
surned  approximately  horizontal)  from  the  Fast  . w “*!*  °f  ro,ation  <Pre' 
horizontal  plane  ; and  is  *“  * 

South  of  the  Zenith,  or  Nadir  and  necr  .t;  r . correctlt,n  for  all  objects 

*•  - or  said  ofthc  “■ when 
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Oollimation  ash  Level  Errors. 

Those  are  determined,  as  explained  in  funner  ycnra,  l*y  special  observe  ions 
mnde  from  time  to  time  with  the  collimating  eye  piece,  and  by  measuring 
uiicrumet rieally  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  <*r  the  transit -instrument ’«  axis, 

Fur  dates  between  the  o|mh-I»*  of  observation,  the  errors  have  lieen  assnmwl 
to  vary  as  the  time,  except  where  the  readings  of  the  earth-thermometers,  as 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  lie 
I *r<  >1  *at *1  v desiral *le. 


Azimitiiai.  Furor. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument  ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  the  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  l*een  adopted:  for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  lbglit 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  with  safety 
when  the  stability  of  the  instrument  can  be  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

\ow  grave  doubts  had  long  existed  on  this  head,  and,  as  set  forth  both  m 
the  Introduction  to  this  volume  ami  the  Keport  to  the  Board  of  Vis. ton.  for 
1*70  towards  the  end  of  the  volume,  see  pp.  K .**0  to  i<  .'*7,  they  have  since  'ecu 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  alwavs  l*een  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 

then  to  be  made 

K.A.  lit  * - It.  A.  8.1  *-<"!«.  tftlrt  * -JW.  tr.  2.1  lowin  jhe_mlrry«l 

Ariueul.nl  i-itur- - .....  - “ v 


/mu  7.  I*.  S.  ..it,  \ Ait*  ? t'  2>l*\ 

(“SiS FTT  iSTf  PW  *7 


In  tl.c  course  of  the  year  a:,  combinations  of  either  «,  or  S,  Ursa-  M moils 
and  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  tho  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  eases  by  the  temperature  and  the  annual  curve 
tjhown  in  Plato  III. 


(z  at) 
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Adoptki*  Instrumental  O iimcr-rinss,  expressed  in  Seconds  hf  Time. 


1 7.‘> 


Hal 

<.\«|]inin(*  -n. 

Lowl. 

Azimuth. 

Hat 

CoUimartou. 

Level. 

Axltiiolli. 

tnu. 

CuUimattou. 

Uvtl, 

Aziinuib, 

a. 

* 

, 

IS62 

.. 

. 

Oft. 

28 

-0*19 

- 0 05 

-0-52 

15 

-0-19 

-001 

-0-41 

-0  19 

- 0-4)3 

-0-lfl 

— 0*05 

- 0 59 

to 

- 019 

- 00 1 

- 0 43 

10 

VI 

-0-19 

4 00  | 

-0  51 

so 

-019 

- (MM 

-0  55 

17 

- 019 

000 

- IM2 

-019 

+ 005 

- 0 53 

>019 

-001 

IB 

-0  19 

QOO 

-on 

Cl 

-0-19 

+ n-04 

N iv 

1 

-0-50 

21 

-019 

+ 001 

-0  to 

17 

-019 

4-001 

- 0. 13 

3 

4 

- 019 

r 0 03 

-0*49 

21 

-0  19 

+ 001 

-0.39 

19 

-019 

4- (HU 

- 0 3 s 

-019 

— 0*05 

-0  49 

25 

-010 

+ 0 01 

-0-38 

20 

-019 

-r  0 - 0| 

-0-38 

5 

- 019 

- 0-03 

- 0-4  H 

27 

- 0*  1 11 

♦ Oil] 

-0-37 

22 

-01 9 

4 0 01 

- 0-3K 

0 

- 0-19 

- 0 03 

-OIM 

23 

-0|» 

+ 0-01 

- 0*40 

i 

-0-19 

- 0*03 

- 0-4H 

1 

-0*19 

+ 0 03 

- 03« 

21 

-0  19 

A 0-0t 

- 013 

9 

- 0-19 

- not 

-IM7 

5 

-019 

-*-0-03 

-0  12 

26 

-0  19 

+ 004 

- 0-46 

II 

-0-19 

-out 

-0  (7 

0 

-0-19 

+ <>03 

- 045 

20 

-0-19 

4-0  05 

-0-10 

12 

-0-19 

- a -02 

-0  46 

7 

-0-19 

+ 00.1 

-047 

30 

-0  19 

4-0  Oft 

- <M6 

14 

- 019 

-O-O* 

-045 

The  correction  to  tin.'  star  oliscrvatintis  of  times  of  Transit,  for  cat'll  of  tlic 
above  t hrce  instrumental  deviations  successively.  is, 

Collimntiitn  correct ioo  x ."ns^Tv  . ... 

tun  Mar  b North  rul«r  hiHtanro, 

tin'  sign  being  |w)sitive  for  a star  aliove  the  Polo,  anil  negative  whim  it  crosses 
tlu*  Meridian  below  the  Pole, 

_ . co>  Star?  Zenith  fvuith 

wvirl  porrtTuon  x . ..  , , . 

»iu  Mur  h North  roliir  Pittance. 

the  sigu  Urine  positive  for  a star  above  the  Pole,  anil  negative  when  it  crosses 
the  Meridian  below  tlie  Pole.  And 

, . , , Bin  SfarV  Zt'iiilh  P;*faiu!i'  South 

.Azimuths)  oom»tK.n-^ar  it^^-J(lf 

the  sign  being  positive  for  a star  above  the  Pole  ami  to  the  South  of  the  Zenith, 
also  for  n star  below  the  Pole  and  North  of  the  Zenith ; but  negative  when 
above  tlie  Pole  and  to  the  North  of  the  Zenith. 


Correction  op  the  (’lock. 

For  computing  the  errors  of  the  (.'lock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  18(12,  lues  been  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq.,  Astronomer  Royal,  as  being  the 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  1802. 
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TABLE  11. 

Mean  Right  Ascensions  adopted  ok  Standard  Stars. 


N*mn. 

AMiimcl  Mean 
Hich-t  A>fviisi.in. 
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Almanac. 
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16  36 
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49-93 
57-03 
57  34 
33-73 

5- 08 

6- 23 
0 65 

27  94 
21  36 

32- 21 
10  09 
31-76 
39-34 

3 54 

51- 21 
48-43 
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The  Mean  Right  Ascensions  ore  converted  into  Apparent  for  any  daj  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
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from  the  observed  transits  of  tht>  stars  in  the  foregoing  Table  (excepting  the 
close  l’olar  stars),  the  corrections  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Right  Ascensions  computed. 

The  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
entitled  “ Correction  of  Clock  observed." 

The  sign  + prefixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frequently  of  swerving  in  the  azimuthal  position  of  the  Transit  Instru- 
ment as  produced  by  changes  of  temperature  acting  on  its  supporting  stone  piers 
during  the  observations,  the  “Adopted  Clock  Corrections”  have  been  generally 
obtained  by  graphical  projection,  and  the  stars  of  each  night  have  l»een  used 
much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights. 

At  the  same  time,  to  afi'ord  a tabular  view,  in  the  usual  manner,  of  the 
march  of  the  Clock,  its  daily  errors  at  O’1  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 


TABLE  III. 

Correction  for  Transit  Clock  at  o"  Sidereal  Time. 
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Observations  with  the  Moral  Circle  at  the  Koval  Observatory,  Edinborcr,  in  the  Year 
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Observations  with  the  Murai.  Circle  at  the  Koval  Observatory,  Edinburgh,  in  the  Year  l s»52. 
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Observations  with  the  Mural  Circle  at  the  Koval  Observatory,  Edinburgh,  in  the  Year  1862. 
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Approxi*  1 Mow)  Nortj,  Dxto.  j,  I.  ApproxL  ' M«u>  Xorth  I l'*"-  ] M«CTI-  I Appwxj.  I „ Nartk 

1 lodo  «“'«  PiAor  Dlauuwft,  i In, I*  P.O.r  Dlrum-*  1 ' 1 


1 VWV  I pmuw*»., ; IIMI*  tvaor  LMittiuw.  j tuHo  *"■*?  p du  Di*ur.«. 

Month  rWiO»  oWrrml.l  KJgnl  j,,n„My  1,  1W2  Month  Kractlu*  ohwm*]  ulglit  January  1.  IMS  Month  fraction  ohnervad.  January  1 lBfti 

•nil  Dnj. ! ctf  Tew.  ] and  Day,  of  Year.  A**®*®-  and  Ltajr.  of  Year.  | |A**«ion; 


Oct.  0 077 

(70) 

h.  m. 

0 3 

31  i 15  4 

— 
Oct.  15 

0-72 

B.A.C.  26. 

y Pega*i. 

(20) 

0 6 

73  31  41 

Oct.  28 

082 

B.A.C.  259,  m AnJrooieil®. 


h*  41.  x 


B.A.C.  42- 


Digitized  by  Google 


Individual  Observations  of  Mean  North  Poi.ar  Distances  ok  Stars  observed  in  the  Year  1862. 


M«mi  Ncrth 

Polar  Distance. 
Jaasari  1,1882 


liras  North 
Polar  Diitsaf , 
Jin nary  1,  l.Mlif 


Mean  North 
Pillar  lh*Unr*.] 
January  J . 1 8*'. ‘2 


Month  | Fraction 
nti'I  I toy.  I of  Your. 


Month 
and  Day. 


Kno  t ion 
of  Yosr. 


Month  | Proof  Ion 


B.A.C.  1191,  ••Orioni*. 


a 

085 

ii 

0-8# 

17 

0-88 

18 

0-88 

Not.  I 

17 

18 

084 

088 

088 

(85) 

5 2 I 

83  38  4*3 
85 
6 4 

B.A.C.  985 

53  2 

B.A.C,  1403, 

55.3 

Nov.  2fl 
Dec.  1 1 

0-90 

0*94 

7-5 

4 37 

06  37  466 
42'S 

Affirnxi* 

tail- 

mala 

In  ||  t 

Aneniioi. 

Ajijlfr-ll- 

ts<l»* 

mato 

obacnred. 

High! 

Aaconainn. 

| Majrni- 

Apfcoxi- 

ss 

mala 

Kl«ht 

Ab'''I;I  toil 

e 


Individual  Observations  of  Mean  Mouth  Polar  Distances  of  Stars  observed  at  .Edinburgh  in  18<i^ 


Afiprnxi. 
mate 
flight  , 

AmMIUIoO 


I 

Utifiry  1. 1 JI-  Qtli  ] Kri*‘fii  a iiWnrisl. 

ami  lAij.  j at  Your, 


M«nl-  Ajiprcai.  M,„„  x„rth 


; p,4„  DU<r>«^.-. ! 
R'rM  i.  iggg, 

MnBHML 


and  Dajr.  nf  V«ar. 


j Mii/ni-  j 

Appnixi- 

Iml-p  | 

n>at«  | 

.1  ».  r . • 1 

■%bl  j 

•'*  *!'•  11*'  Tl. 

Nov.  17  OSS 
IS  O-HH 
*1  0-80 
2(1  060 
27  0.90 

Dm.  4 0 92 

II  0 9i 
17  1 036 
30  0.99 


— 

j 

Nov.  27 
1 Ik‘C.  1 1 
30  | 

0*90 
094 
0 99 

(0-0) 

5 30 

30  31  490 
493  ; 
32-4 

17.2  ! 

17.0  Deo. 

17-9 

I8.J  


B.A.C.  1772 


A Mi  j 

001 

(60)  6 10 

002 

002 

002 

094 

17  0-9G 
23  097 


GO  32  7-3 
8-4 


B.A.C.  1820 


B.A.C.  1636. 

Dm.  22 1 

0 97 

(6-0) 

1 . 

3 14 

81  42  41  7 

23 

0-97 

41  *3 

Nov.  27  0-90 

Dve.  17  0-96 


Dm  ll  0.91 


B_A.C.  1683. 
(60)  j i 1 

B.A.C.  1696. 


i|  JlUI. 

3 

0-01 

(6-0)  1 3 10 

SO  31 

54  3 

IX*e. 

5 

0-93 

55-2 

ui 

0 91 

34  9 

22 

097 

332 

23 

097 

33*8 

20 

098 

56-7 

B.A.C.  1963,  a Oxionfs. 

Jan. 

» 

0-0! 

(1-0)  1 6 48  1 

82  37 

■ 

is. 9 | 

0*93 

213  1 

29 

0 99 

19  3 | 

30 

0 99 

187 

| 

RAC. 

2046. 

Jan. 

3 

001  1 (7  0) 

6 15  33  38  48  9 

Dec. 

ii 

0 91 

307 

2:i 

0-97 

490 

26 

0-98 

483 

B.A.C.  2101. 


.Uii. 

3 

0 01 

(74) 

6 23  67  22  U8 

Dec. 

3 

0 92 

M 

11  1 

094 

3B 

22 

097 

0-7 

II 

23 

0-97 

25 

26 

0-98 

3 3 

B.A.C.  2184. 

Digitized  by  Google 


the  Royal  Observatory,  Edinburgh,  in  the  Year  1862,  reduced  to  January  1,  1802. 


M«pn»- 

tiulo 

obMrrtil. 

Appro*! - 

Kiuhl 
AtrcMi*  -n. 

* M»*mi  Appro**.  U<M  North 
to-t.  V..Ut  1 


M*rni-  Appro*!-  | McBn  Nc-tK 

t«^e  I Eol*r  PitUnrw, 


7 Feh.  20  O i l | (7  0)  | 9 10  | 29  38  219 


B.A.C.  3242,  » Urwo  Mttjorw. 

KeU.  20  i 014  (3-0)  j 9 24  | 37  41  45-1 


B.A.C.  3325. 

u I F..1,  90  i O.I4  i 1 6*0)  1 9 37  | 26  6 49-3 


(7  0)  B 28  29  34  57-4  Fell.  20  O i l l«-0) 

1 


KMMil&ull  AMKmNOMICAL  OMKKVlTIOJtg.  VOL.  XIII. 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  at 


I,*t*  I M«»l-  Ap|iK,j|- 

rule  «*•* 

Mnnllj  Frivrti-.n  |.;4<kTTcd.l 
and  D»y.  of  Yenr,  Ascension. 


0<t*. 

1IT1- 

Afyroxl- 

nuitu 

Mf*t 

A*cemioi> 

Mena  North 

Month 
•mi  Dny. 

Fraction 
of  Year. 

tudl. 

oWrr««f. 

Tulur  Oiatane*, 
Jan  vary  1, 1802. 

B.A.O.  3331 

, ■ LeyiiiH 

Feb.  6 

Mar.  3 
20 

0-10 

0.17 

021 

(3-0) 

A.  m. 

0 3$ 

= , . 

63  33  32-4 

32- 1 

33- 1 

1 

20  014 


B.A.C.  3336. 


(S-S)  j 9 39  j 82  39  21-8 


B.A.C.  3375. 


Mani- 

tu.le 

oAntrred. 

ApjlTO*i- 

IMt* 

Aaoetuinu. 

B.A.C.  3529, 

(0-0) 

A.  Wkt 

10  13 

B.A.C.  4231. 


i m. 

(7  0)  | 12  27 


Jnu.  28 
Feb.  18 
20 


I 0,10 

(6-0) 

| 10  23 

0-14  ! 

0-17 

1 “IS  I 

67  59  11  6 
99 
11-0 
111 
04 


Fen.  6 

010 

Mar.  3 

0 17 

(6-0) 

9 47  j 83  23  3 

63 

7-0 

Fel>.  II  j o-ll 

20  fl-H 
Mir.  3 j 0'I7 
II  0-19 


32  27-2 

no 

26-8 

27-2 


I.A.C.  4121.  8 Comas. 


B.A.C.  3118. 


Feb. 

20 

Mar 

3 

20 

B.A.C.  3726. 


10  13 


023 

(43)  IS  3 

027 

0-29 

0-32 

61  23  188 
191 
20-3 
18-7 


Feb.  II  0-11  | (7-0)  | 9 51  57  18  I T O 


B.A.C.  3127. 


Fob.  00 1 O il 


Jen.  28!  0-07 


B.A.C.  3831,  i 1,.  <t :i } w 


56  11  15-5  |M"‘  3 M7  I (2-3)  j It  7 j 68  43  14  9 


i April  II  027  (7-0)  13  22  85  21  45-9 

1 28  032  47.I 


Feb. 

6 

010 

Mar. 

3 

0-17 

11-0 


B.A.C.  3439. 


Feb.  18  013  | (7  0)  9 58  j 54  19  39-6 


B.A.C.  3184 


71  48  20  3 
22-1 


April  16 

| 0-29  | (6.3) 

13  26 

64  56  83 

" — I 

ILA-C.  4560. 

Feb.  II 

0-11  j 

20 

0.14 

(7-3)  13  31  36  36  22-9 

23- 9 

24- 4 


R-A.C.  4552. 

1 16 ! 029  i (T  0)  j 12  21  1 63  >9  25-2  J April  17  j 0-29  I (S-0)  I 13  32  j S3  0 8-3 

30  0-33 


e 


tue  Royal  Oikfrvatory,  Edinburgh  , in  the  Yf-vr  1862,  reduced  to  January  1,  lsf52. 


207 


Date. 

Mc«Ul  1 KrwtMi 
and  Dijr.  , of  Year 

Mipi- 

1 tuiiu 
j oldened 

Approxi- 

mate 

Ul*-Kt 

Aiminon 

1 Mean  North 
1 Polar  UiaUn», 
January  1,  1 HC-j 

It.A.C.  4571. 

April  1 1 
16 

26 

30 

027 

029 

0-29 

032 

0-32 

0-33 

(6.0) 

A M. 

13  37 

60  36  0 6 

8- 5 
0-6 

9- 4 
93 

8-5 

R.A.C.  4<M>6. 

April  1 6 029  7.0 

13  -12  57  54  36-6 

R.A.C,  4610. 

April  1 1 
29 

0-27 

0-32 

(6-0) 

13  13 

58  7 20  1 
22-3 

R.A.C.  4627. 

April  17  029 

23  0-32 

May  13 1 0-36 

(7-0) 

13  15  ' 54  32  31*6 
311 
327 

R.A.C.  4628. 

May  2 

0 33  1 (6.0)  j |3  45 

54  37  35-6 

B.A.C.  4652. 

April  1 1 027 

16  029 

29  0 32 

30  0 33 

(7-0) 

13  50 

f 

I 

57  17  310 
317 
33-2 
33*8 

B.A.C.  4676. 

April  17 
Mnv  2 
13 

0-29 

033 

0-36 

(70) 

13  66 

57  46  0-3 
M 
0 2 

B.A.C.  4678. 


IHU. 

Mntnn- 

twi» 

iiUrnel, 

J_ 

Appr>xi- 
mate 
llittlit 
| ,\w.'iiKjnn 

M'hji  North 
P.4xr  Pirtoar- . 
January  1,  1W1!. 

>!■  nth 
aim!  l>iy. 

Fracthiu 
of  Yrmr. 

\ 

B.A.C. 

4691. 

A.  w. 

April  1 1 

0-27 

(70) 

14  0 

58  29  196 

17 

0-29 

18-5 

May  2 

0 33 

18  8 

13 

0-36 

179 

14 

036 

19  2 

20 

036 

179 

R.A.C.  4723. 

April  1 1 

0-27 

(74), 

14  8 

60  14  51  9 

22 

030 

51  6 

M»v  2 

0-33 

52  0 

.3 

0-3fl 

542 

H-A  C.  4720,  * Ronii*. 

April  4 

0-25 

(14)) 

14  9 

70  5 51-7  , 

17 

0-29 

509 

JUV  8 

035 

523 

20 

038 

51-7 

B.A.C. 

4738. 

j 

April  28 

0-32 

17-0) 

14  II 

19  36  5 1 9 

29 

032 

50-7 

B.A.C.  4756. 

April  30 

0-33 

160) 

14  II 

37  19  48  0 

Muy  2 

0-33 

48-5 

.3 

036 

47  1 

B.A.C. 

1797. 

April  4 

0-25 

(64,) 

14  23 

53  1 1 39 

ii 

0-27 

3 1 

28  1 

032 

3-1 

May  S 

035 

3-4 

13 

036 

3-2 

14 

036 

40 

20 

0-38 

4.7 

R.A.C.  4820. 


April  4 

0-25 

(7-0) 

13  57 

57  40  26  2 

April 

ii 

0-27 

(60) 

14  29 

56  51  30  5 

U 

0-27 

241 

28 

032 

327 

22 

0-30 

250 

29 

032 

30-9 

30 

0-33 

25-6 

30 

033 

31-9 

V»v  20 

0-38 

25-3 

31  ay 

2 

033 

31-9 

Data. 

Imio 

;.bwrr«aj . 

Approxi- 

mate 

RijeHt 

Aicenuon 

Mean  North 
IMar  DUIiumt*. 
January  1. l*r.2. 

Mi.ti Hi  . Krw4K.ii 
Mini  Day.  of  Year. 

B.A.C.  4863. 

April  II 
28 

May  2 

14 

20 

027 
0 32 
0-33 
0-36 
038 

(6-0) 

a. 

11  37 

52  39  14  5 
13  6 
150 
146 
14-7 

B A C.  4876,  i UoAtw 

£ > 
•"  s_ 

M 
W K> 

0.30 

035 

(3-0)  14  39  1 62  20  31-9 

34  0 

R.A.C.  4934. 

April  16 
22 
28 
30 

May  8 

M 

0-29 

0-30 

032 

033 
033 

0-36 

(6-5)  14  SI 

1 

1 

! 

48  16  20  9 
23-4 
22-1 
22  3 
22-0 

212 

R A C 4942. 

April  29 

032 

(60) 

14  51  | 19  48  19  6 

U.A.C-  4965- 

April  Ifi 
22 
28 

Moy  l l 

0 29 
0 30 
0 32 
0-30 

(5  5)  14  58 

1 

44  48  54  0 
527 
52-8 
50-9 

B.A.C.  4492. 

April  28  0 32 

23  0-32 

30  0-33 

May  2 0-33 

(5-5) 

15  3 | 34  54  41  9 
409 
41-6 
41-2 

B.A.C.  5000 

April  22 
May  8 

'<1 

0-30 

035 

036 

(65, 

15  5 

56  23  49  0 
46.5 
48-4 

R.A.C.  5071. 

April  22 
26 
29 

0 30 
032 
032 

(6-0) 

15  10 

37  32  35  1 

34- 2 

35- 5 

1— TTT  ii  _ 


Twivtiujal  Observations  or  Meax  North  Poi.ar  Distances  of  Stars  orserved  at 


SOS 


the  Royal  Observatory,  EniNnimon,  in  the  Year  1862,  reduced  to  January  1, 1862. 


209 


Date. 

Apyroti- 

IUAt« 

Kijjlit 

A®ca*dik-d 

M»au  North 
Ti>Ur  l)Munr«. 
laannrv  1, 

Muotli 

■iikl  Day. 

Krac1ii.il 

of  Ymj, 

.llifc'JToi 

B.A.C. 

3791. 

* *1. 

, , 

July  21 

0-53 

17-5| 

19  12 

76  39  26  0 

25 

056 

25  8 

B.A.C.  0832. 

Jutv  21 

0.33 

(5.3) 

19  52 

30  39  20-3 

23 

036 

19-8 

29 

037 

21*7 

B.A.C. 

r>844. 

July  22 

0-33 

(7-5) 

10  42 

73  32  34  0 

2,-. 

0 56 

33-7 

28 

657 

34  4 

It. A.C.  6941. 

Julv  H 

043 

(7.0) 

20  4 

09  16  23.8 

29 

047 

27-7 

It.  A .C.  15968. 


July  16  0-84  (5  0)  20  9 64  40  300 

21  0-55  I 36-4 

S3  0-58  | | 30-2 

28  0-57  i ‘ 30-7 


UJV.e.  7006. 


July  21  0 53 

23  j 0 56 
29  0-57 


(7-0)  | 20  13 


53  IS  2-9 
2-0 
3-9 


It.A.C.  7088, 


July  14  0-53  (6-0)  20  26  , 34  23  38  2 

21  0-55  400 

22  0-53  38  6 

23  0-36  40  1 

20  0 37  3B-5 


It.A.C.  7150. 


July  10;  0 54 
21  0 55 


(7-0)  20  31 


Date. 

luil**  | 
olutTYC*!. 

Aj'jifoni- 
®at«  ! 
ItiaiKt 

Mean  North  1 

Month 
nod  Day. 

Knu-tiim 
of  Year. 

Unitary  1.  1W- 

II.A.C.  7137 

1 

1 

A-  m.  1 

S*|.t.  9 

0-69 

(80) 

20  34 

74  50  46  3 

B.A.C.  7161. 

July  11 

653  1 

(74*>  ] 

20  33 

41  49  11-5 

28 

057 

111 

29 

037 

12-6  || 

B.A.C.  7220,  8 (Vplici. 

Sept.  in 

0-60 

(3-5.1 

20  43 

28  41  47-7 

B.A.C.  7268. 

j 

.IuIy  21 

633 

(63) 

20  40 

43  6 36  8 

22 

635 

37  1 

23 

0-4fl 

361 

28 

637 

367 

Sept.  9 

0 69 

36  4 

It.A.C.  7283. 

July  14 

0-33 

(7-0) 

20  33 

43  I HI) 

| 

B.A.C. 

7290. 

July  25 

036 

(carat) 

20  53 

46  3 52-3 

20 

0 57 

44*7 

II.A.C.  7336, 

61'  Cyjrni. 

July  21 

0-53 

<5-5) 

21  0 

51  53  166 

22 

655 

396 

25 

0*46 

3B*7 

B.A.C. 

7331. 

July  23 

046 

(84)) 

21  4 

69  6 22  2 

Sept.  9 

0-69 

20-6 

RAC.  7368.  £ Cynni. 

July  21 

0 53 

(30) 

21  7 

60  20  13  7 

22 

033 

163 

It.A.C. 

7410. 

July  22 

0-55 

1 (S3) 

21  15 

66  43  28-1 

Sept.  9 

0-69 

26-0 

10 

0-69 

23.2 

1*6. 


Fraction 

of  Y*w- 


IIiif-Tii  An«oii-  \ Mt-in  North 

tuAft  *6*  I’uUl  [MiUlier. 

ot«n»l  I.iuinr;  1.  1832 

A M ' l ' ll  b lull. 


B.A.C.  7417. 


July  23 


A a..  „ 

0-46 

(6.0) 

21  15  31  57  34  2 

It.A.C.  7450 


0-55 
0-35 
030 
036 
0 57 

0-60 


(7-0)  21  20  71  13  13  1 

133 
150 
16-6 
1541 


It.A.C,  7407. 


23  036 

9 0.69 

10  069 


38  8 
58  3 
56-9 


It.A.C.  7328- 


July  28  0-37  (5-3)  21  33  70  21  22-3 

7 20  0-37  23  3 


It  A.C.  7561.  * Pe«*si. 


34.7  Sept,  9 0-60  i (2*5)  j 21  3.  j 80  4-j  22-4 


It.A.C.  7590. 


Sept.  10 

12 


0419 

670 


It.A.C-  7644 
(7-0)  I 21  50 


18  9 41 3 
39-3 


B.A.C  7688,  « A,|U(irii. 


An*.  27  0-65 

Sept.  *|  0 69 


(30) 


21  58 


90  50  20*4 
19-7 


B.A.C.  7708. 


(5-5)  22 


28  23  28-8 
26-2 
278 


KLUevaUU  AtTUOSOUK'jU.  OhSKXVATIOIff.  tol.  1UI. 


210  Individual  Observations  of  Mean  North  Polar  Distances  op  Stars  observed  at  Edinburgh  in  i860 


Digitized 


( 211  ) 


EXPLANATION  OK  T1IE  MURAL  CIRCLE  OBSERVATIONS 

IN  1802. 

Tho  observations  with  the  Mural  Circle  in  1802  were  taken  by  Mr  Peter 
Williamson,  SeCMt'1  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  Tor  proper  motion. 
They  are  designated  as  far  ns  possible  by  tho  number  in  tho  British  Association 
Catalogue,  in  col.  2,  and  by  pro|icr  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  nt  the  foot  of  the  page,  as  well  ns  by  approximate  estimate 
of  the  magnitude  in  col.  4,  and  time  of  transit  past  centre  of  field  (by  an  un- 
corrected sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
the-  ense.  Such  bisection  I icing  performed  by  bringing  the  stellar  image 
between  two  |mrnllcl  lines  als.ut  7 seconds  of  space  apart : the  lines  being 
illuminated  in  a dark  field. 

The  same  general  principles  of  observation  as  in  former  years  Imve  been 
kept  up  with  improved  details  described  in  l*dM>.  Tlir  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  tho  readings  ls.tli  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  the  two  horizontal  Microscopes 
A,  B ; all  which  numerical  particulars  are  given  in  columns  «.  7,  8,  and  9. 

In  columns  10  and  12,  the  readings  of  the  Barometer  and  exterior  thermo- 
meter are  noted  for  refraction  purposes : the  interior  thermometer  lasing  assumed 
to  bo  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
case  during  star  observations.  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred',  and  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  12. 

Columns  13,  14,  and  15  contain  various  points  connected  with  the  meteor- 
ologio  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
observer  at  the  time ; and  column  Id  contains  the  reduction  of  the  angular 
observations  in  columns  0 to  9,  to  the  stage  of  " Apparent  Zenith  Distance 

South.” 
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To  this  end,  the  muling  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  nms,  as  ascertained  over  5'  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (see  p.  76,  vol  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27704',  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  of  nil  the  six  circumferential 
Microscopes.  Tin*  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  lnith 
at  the  beginning  ami  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I II 
ami  III.  ’ " 


TABLE  I. 


Correction  for  Runs  of  Microscopes  in  1862. 


Itele. 

TtamitimeU't. 

Knar  Correction  observed. 

Adopted 
Hub* 
j Carrec- 
' tlua. 

For  IVtuhI- 
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rior, 

Nadir. 
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CuUoeteil 
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Jan.  28 
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46-4 
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1 * 
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+ 16 

00 
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J+0.8 
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+ 10 

1 
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+ 0-8 
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April  21 
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1 
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+ 1-6 
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34  6 
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1 
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+ 0-7 
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Mural  Circle  Observations  in  1802. 
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TABLE  IT. 

Correction  to  reduce  the  Mean  of  the  Two  IIorirontal,  to  the  Mean  of  the  whole  Six, 

Microscopes  for  the  Year  18ifcJ, 
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Nadir  and  Zenith  Points  on  Moral  Circle  in  1862. 
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For  the  remaining  reductions,  the  refractions  have  been  computed  by 
Bessel's  Table,  as  represented  in  the  Rev.  1L  Sheepshank’s  compendious 
form  ; the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 5.V  57'  23' '2 ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 
lrnve  been  converted  into  Mean  North  Polar  Distances  for  the  beginning  of  the 
year  of  observation,  by  applying  the  corrections  for  precession,  nutation  ae- 
ration, and  proper  motions,  taken  from  the  elements  and  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue  • and 
whose i sum  is  represented  in  the  last  column  of  each  observation-page  ' The 
uulmdual  results  for  magnitude  and  place  of  each  star  are  collected  on  pp  202 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1863;  AND  THE  METHODS  OF  THEIR  REDUCTION. 

Pages  228  to  256  contain  the  Transit  Observations  of  stars  for  1863,  similarly 
w.th  those  for  1846,  whore  the  method*  of  reduction  are  more  fully  described 
the  variable  data  for  the  present  year  being  us  below. 

The  star  obsenations  were  taken  almost  wholly  by  Mr  Alexander  Wallace 
MA  the  I*  irst  Assistant  Astronomer.  They  were  actually  more  numerous 
than  here  recorded  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  obscnation  with  less  than  four  standard  stars  have  been  struck  out  • also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night  ■ aL 
hose  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however  had  been 
already  computed  in  our  MS.  book*,  and  have  often  served  useful  temporary 
purposes  as  for  approximate  clock -conect ions  and  instrumental  errors 

nt  JrLh  M,,CTCter,  Ob8ervat,ons  for  instrumental  corrections  have  on  the 
ther  hand,  always  been  taken  by  the  Astronomer,  and  he  has  also  derided 

Zn  qUanUt,eS  fwr  co,11l>utation  to  be  adopted  for  each  day  of  star  obsena- 
Intbrvals  of  the  Wires. 

18°bson'ations  ofa  Unac  Minoris,  above  and  below  the  Pole  in  the 
year  1863,  the  intervals  of  the  wires  and  tbnir  v , 7 , 0,e’ ln  llle 

me^in  or  middle  point  were  found  to  be  the  t i'*  T ,,,sta,lces  frMn  thcir 

lieriod  from  Dec  <>4  Tgas  Ttl.  , r T C'Dg  ab°V°  tho 

being  then  broken,-  C"d  °f  thC  }Car  ^ Wire  V. 


I. 

— II.  + 6-408 
•••  HI.  - 007 i 
"•  IV.  - 8-246 
V.  - 16-740. 


- F.  material 


i»  2 tcren' fro”  ,882-  ^ -1"^ 

varietl  between  88*  34'  3{f  anc]  1.^’  ”®‘nf  fwr  Po,ans  (whose  Declination 
adapted  to  a declination  of  88“  «U'  *1  u 1 le  foUowing  quantities  or  those 

additional  second  of  Declination  addel.  l° 
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•••  In  K Ms 

II  W-.HJ  - n X .131 


ftoclinatioo  88”  34* 


and  for  8 Ursa:  Minoris  (whose  D V . 

ec  mation  varied  botween  86*  35'  56*  and 
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HO  no'  3«‘)  till'  following  quant  it  ios,  or  those  adapted  to  a declination  of  88*30', 
'nth  the  amount  of  alteration  clue  to  ouch  additional  second  of  Declination 
added  under  the  term  it,  - 

».  „ ». 

Wile  I.  F I .KI  DS  + „ x -023' 

II.  F 2 21  70  + n x |j|2 1 
•••  III.  - fl  | 2I|  Oeclicitticin  $4t'  30' 

IV.  2 IU-22  -ni,  .Q|2  I 
•••  V.  - | 12  27  - n « .Q2J 

The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 

H i in  "f  Eipialnrinl  interval*  for  tint  Wire*  nlmcrvcil 

~ Nil  in  I *t  „f  Wires * of  Staro  X.P.D, 

tin's  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

W it h close  Polar  stars,  tin1  Sine  is  used  in  place  of  the  Air. 

The  signs  and  order  of  the  Wires  are  to  he  changed  when  the  star  is  below 
the  Pole, 

In  the  column  entitled  “Reduction  to  the  Mean  of  the  Wires,’’  either  the 
simple  arithmetical  mean  of  the  Wires  if  were  observed — is  entered;  or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
ami  the  quantities  above  given. 

Corrections  ton  Instkcmkntal  Deviations. 

Tin  ■so  deviations  are  three  in  number,  and  are  severally  termed,  Collimation 
error,  Level  error,  and  Azimuth  error. 

The  Collimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
the  axis  of  rotation  ; and  is  mee/innicaf/i/  positive,  or  is  positive  as  a correction 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  the 
object-glass  deviates  to  the  east  of  the  said  plane  : — 0-*012,  the  diurnal  aberra- 
tion, is  included,  for  practical  convenience,  in  the  sum  representing  the 
collimation. 

The  Level  error  is  the  angle  of  inclination  of  the  axis  of  rotation  to  the 
horizon,  measured  in  a vertical  plane ; and  is  meeAanica/itf  positive,  as  a cor- 
rection, for  all  objects  above  the  horizon,  negative  for  those  below,  when  the 
Western  end  is  higher  than  the  other. 

The  Azimuthal  error  is  the  angle  of  deviation  of  the  axis  of  rotation  (pre 
sumed  approximately  horizontal)  from  the  East  and  West  line,  measured  in  a 
horizontal  plane ; and  is  mecluinienlh)  positive  as  a correction  for  all  objects 
South  of  the  Zenith,  or  Nadir,  and  negative  for  those  North  of  the  same,  when 
the  Western  end  of  said  axis  deviates  towards  the  South. 
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Coi.UM.vnoN  and  Level  Errors. 

Those  are  determined,  ns  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye  piece,  and  by  measuring 
inicromotrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  t ransit-instrument  s axis. 

For  dates  between  the  epochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth-thermometers,  ns 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  Im- 
probably desirable. 


Azimuthal  Error. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument;  viz.  l>v  a Polar  star  combined  with  an  Equatorial  star,  by- 
two  successive  transits  of  a Polar  stnr  nbove  and  below  the  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  1ms  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Eight 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  with  safety 
when  the  stability  of  the  instrument  can  lie  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  bad  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  11  e| tort  to  the  Board  of  Visitors  for 
1^70,  towards  the  end  of  the  volume,  see  pp.  t:  50  to  it  57,  they  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  lias  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made  : — 


Azimuthal  error*  **  I’*  -R.A.  21  -#•  -fnl«.  tr.  1st  _ 1,1*.  tr.  2 i -cli> 'k’e  Iwg  ill  the  interval 


/•in  Z.l).  South  . . \ /, 

V SiiN.P.U.  M *)“( 


'-in  Z.l).  Squill 
►iit  N.P.D. 


2J* 


') 


In  the  course  of  the  year  U5  combinations  of  cither  a,  or  8,  Ursa*  Minoris 

w^comni  ",  ,7  ,“!,t“intMl’  f,om  wl,ich  t,le  Azimuth  error  at  tlu-sc  epochs 

Lm  Tr  <,r  l’et"  w‘n  thcm  was  made  to  vary  nearly 

tlic  time,  modified  in  some  i,.*  tika  »,  * , , 

shown  in  Plate  111.  } temperature  and  the  annual 


curve 
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TABLE  I. 

Adopted  Instrumental  Corrections,  expressed  in  Seconds  op  Time  pur  convenience  of  application  to 

Time  Observations. 


n«tr. 

L'oUim«tion. 

M, 

1 Azimuth. 

Im',3. 

I . 

a. 

R. 

Jan.  2 

-019 

4 007 

-(MO 

4 

.0.19 

4 0 08 

-0-40 

5 

- 0-19 

4 0 08 

1 - 0*  40 

7 

-0-19 

| + 00S 

-0-30 

12 

-019 

4 0*OH 

-0  30 

13 

-0  19 

4 0 OH 

-030 

14 

-0-19 

4 0 OH 

-0-30 

20 

-019 

4 O.OH 

-030 

22 

- 0 19 

+ 0<l8 

-0  30 

23 

-019 

4 0>09 

-0-30 

27 

- 019 

4 0.09 

-0  30 

30 

-019 

4 0>O8 

- 0 30 

Fe!..  2 

-019 

4-  0-07 

- 0-32 

3 

-019 

4007 

- 0 32 

4 

-0.13 

4 0 07 

- 0 32 

0 

-019 

40U7 

-0  32 

7 

-019 

4 0.CI7 

-0  32 

8 

-0-10 

+0  07 

- 0 33 

9 

-0-19 

+ ou7 

-0  33 

10 

-01 9 

4 0*07 

- 0-3.1 

12 

-0  13 

4 o.no 

-0-33 

13 

-0  19 

+ 000 

-0-33 

14 

-0  19 

^ 0*06 

- 0-34 

13 

-0-19 

4 0 00 

-0-34 

10 

-019 

4 0><I6 

- 034 

21 

-019 

4 0.03 

-0-31 

23 

-019 

+ 0.05 

-0-35 

27 

-019 

+ 003 

-0  36 

28 

-0  19 

+ 0.01 

— 0-37 

U«Kh  l 

-019 

+ 001 

-0  38 

8 

-019 

+ 0.0 1 

- 0-40 

4 

-0  19 

4 0 04 

-0  30 

0 

-010 

fO  01 

-051 

0 

-0  19 

+ 003 

- 0-5S 

11 

-0  19 

+ 0 03 

- 0-02 

13 

-020 

+ 003 

-0-513 

10 

- 0 20 

4 0 03 

-0  51 

17 

-020 

4 003 

- 0*38 

18 

-0.20 

+ 0 01 

-0  10 

20 

- 0 20 

4 0 02 

— 0*16 

23 

-020 

+ 002 

- 0 53 

20 

-0.20 

+ 0 02 

-0  52 

28 

! -0  20 

1 +001 

- 056 

April  1 

| -020 

000 

-0  59 

4 

- 0-20 

000 

-0  60 

lh»t**, 

Ulr|. 

Azimuth. 

1 863. 

. 

1 

April  6 

— IF  20 

-0*01 

- 0-62 

7 

- (120 

- 11  01 

- 0 57 

6 

- 0-20 

-001 

- 0-30 

9 

- 0 20 

-Ml 

1 -043 

13 

- 0-20 

- 002 

| - 0 07 

15 

- 020 

-0*02 

- 003 

Hi 

-0  20 

- 0 02 

1 -0-M 

17 

- 0 20 

Q i>_» 

1 - 0-56 

sin 

- 0 20 

-i)  02 

-OBI) 

21 

-0  20 

- 0 02 

- IM*2 

22 

-020 

- 0.03 

1 - 0 59 

2.1 

- 0 20 

- im>1 

-0  02 

21 

-020 

-0  61 

28 

-0  20 

-0  61 

27 

| -020 

- 0 03 

-0-63 

2S 

- 0 20 

- 0 03 

-0  62 

29 

-020 

-0  03 

-0  61 

Min'  1 

- 0 20 

-0-1)1 

-0-G0 

2 

-020 

-0  01 

- 0-59 

3 

- 0-20 

- 0 0 1 

-0  37 

5 

- 0 20 

- 1101 

-0  53 

7 

- 0-20 

-001 

-0-57 

8 

- 0 20 

-0  01 

-mil 

i» 

- 0-20 

-001 

- 0-65 

13 

- 0 20 

— Oil  1 

- 0 05 

11 

-0  20 

-0  01 

-0-65 

15 

- 0 2u 

0<0I 

-0.05 

10 

- 0-20 

-001 

-0  01 

IS 

- 0-20 

- 0 64 

19 

-0  20 

-0  01 

-064 

2U 

- 0-20 

- 0 <14 

-0  61 

21 

-n-20 

-0  04 

- 0-64 

22 

-0-20 

- 0 01 

-0  64 

23 

- 0-20 

- 0 01 

- 0443 

21 

-0-20 

-001 

j -0  63 

26 

-ci  20 

-001 

-0  63 

29 

-0  20 

-0  03 

-<M33 

Jillll*  3 

-0-20  1 

-0-tJJ 

- 063 

4 

- 0-20 

-0  06 

-065 

8 

-0-20 

- 007 

-0-66 

9 

- 0-20 

- II.  ,7 

-O-r.8 

1 1 

-0  20 

- 0 Ob 

-0  68 

21 

-0-20 

-010 

-0-68 

25 

- 0 20 

-0*10 

| - 0 68 

20 

-0-20 

-010 

-060 

27 

-1)20 

-0-10 

- 0 03 

Ditc. 

(VIIim*li«i!i. 

Uwl 

Azimuth. 

1803. 

K 

A 

A 

J':ll«*  28 

-0  20 

-Oil 

- 0*64 

39 

-02U 

-Oil 

-0  63 

J ul  v 3 

-019 

-on 

- 0-60 

4 

-1)  19 

-Oil 

-017 

5 

-0  19 

-0.11 

- 0 51 

0 

-01 9 

-0*11 

-0*51 

7 

-01 9 

-012 

-0  49 

8 

-0  19 

-012 

-0-48 

9 

-019 

-0-12 

-0  47 

10 

- oi) 

-012 

-0  46 

11 

-010 

-0  12 

-0-45 

13 

-019 

-013 

- 044 

14 

- 0 19 

-0  13 

043 

16 

-0  19 

-013 

-0-42 

17 

— 0*1 9 

-0-13 

-0  41 

IS 

-0-19 

-0  13 

- 0 39 

21 

-0-19 

-0  14 

- 0 39 

26 

-0-IN 

- 0-13 

-0  39 

A«g.  I 

4 

-0  18 

-015 

-0  38 

-0*18 

-0*16 

-038 

6 

-0  18 

-016 

-0.38 

7 

-018 

-0-16 

- u-38 

11 

-018 

-0  16 

-0  38 

12 

-0  IS 

-0-16 

-0  37 

13 

-0  IS 

-Cl  16 

- (1-37 

1* 

- 0 16 

-0  13 

-0-37 

19 

-018 

- 0. 1 5 

-n-37 

21) 

- 0*18 

- Cl.  1 5 

-0-30 

23 

-0  18 

-0  16 

-0  30 

24 

-0  IS 

-016 

- 0-30 

20 

-018 

-0  15 

- 0 36 

Spt.  1 

2 

-018 

-0  15 

-0  36 

-0  16 

-0  15 

-0  35 

3 

-018 

— 0-15 

-0-35 

4 

-0*18 

-0-15 

— 0-35 

4 

-0  18 

-0  14 

-0  31 

7 

- 0-18 

-0-14 

-0-31 

8 

-0-18 

-0  13 

-0.34 

9 

-0  18 

-0-13 

-0-34 

10 

-0  16 

-0-13 

-0  31 

12 

-0  16 

-0  13 

-0*34 

13 

-0  IS 

-012 

- 0-34 

16 

-0-IK 

-0-12 

-0  33 

ID 

-0-17 

-0-1 1 

-0  33 

21 

— 0*17 

-Oil 

-0-33 

Adopted  Instrumental  Corrections,  expressed  in  Sewn  ns  of  Time. 
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Didi', 

ColUinftfliitt. 

| Atiiuntli. 

Data. 

I 

IMS 

a. 

« 

\7~ 

1803.  | 

8«*pi.  22 

-017 

-0*11 

- o-a  J 

1 Oct.  31 

23 

-017 

-Oil 

- 0-33 

24 

-0-17 

-010 

, -0-32 

- Not.  | 

25 

-0-17 

-0-10 

: - 0-32 

2 

20 

-0  17 

-010 

- 0-32 

4 

27 

-0-17 

-0  10 

-0-32 

5 

2H 

-0-17 

- 009 

- 0.3-2 

0 

20 

-0-17 

-009 

-0-32 

8 

10 

Oct.  2 

-0-17 

-008 

-0-31 

u 1 

4 

-0  17 

-008 

-0-31 

12 

5 

-017 

-008 

-0-31 

13 

0 

-017 

-0-07 

-0  31 

•7  i 

9 

-0  17 

-0-07 

-0-30 

- 

18 

II 

-017 

-0  06 

-0-29 

1!) 

14 

-0-17 

-ooa 

-0-28 

20 

15 

-0-17 

- 0 05 

- 0-23 

22 

SO 

-017 

- l»-r»4 

-0-29 

24 

21 

-017 

-0  04 

-0-27 

25 

22 

-0  17 

-004 

-0-26 

26  1 

23 

-0-17 

-004 

-0-24 

20 

24  , 

-0-17 

-0  03 

-0-22 

30 

28 

-0-16 

- 0*02 

-0-21 

29  1 

-0  16 

-0-02 

-0-20 

Iter.  1 1 

30 

-0-lli 

- 0-02 

-0-17 

2 

:iiu»*li«  b. 

Ldvv], 

Azimuth, 

rnllifiintiun. 

a. 

Ba 

1863 

-0  16 

- 002 

-0  13 

I lee  3 

-016 

a 

-0-16 

-010 

-0  01 

-0-13 

6 

-016 

-0-16 

-0-01 

-0-10 

S 

-0-15 

-0  10 

-0-01 

-0  21 

9 

-0  15 

— 0*16 

000 

-0  20 

10 

-0-15 

-0  10 

ooo 

-0-19 

12 

— 0-15 

-0*10 

000 

-016 

13 

-0-15 

-O  16 

0-00 

-012 

15 

-0-15 

-0*10 

*0.01 

-0-15 

16 

-0  15 

-0-10 

+ 001 

-015 

17 

-0-15 

-0  10 

+ 0 01 

-0-15 

IB 

-0-15  I 

-0*10 

+ 002 

-0-15 

19 

-0-15 

-0*10 

+ 0 02 

-0  15 

20 

-0-15 

-016 

* 0 02 

-015 

21 

-015 

-016 

+ 002 

-015 

22 

-015 

-0  10 

-4  0 03 

-015 

23 

-015 

-0-16 

+ 003 

-015 

24 

-015 

-0-16 

-4  004 

-015 

26 

-0  15  , 

-0  1C 

+ 0 04 

-0-15 

26 

-0-15  I 

-0-10 

+ 0-05 

- 0-15 
-0  15 

27 

-0-15 

-0-16 

+ 0 05 

29 

-0-15 

-0-16 

30 

-0-15 

+ 0 05 

-0-15 

31 

-0-15 

- 0-  IS 

+ 006 

-015 
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Hie  correction  to  the  star  observations  of  times  of  Transit, 
above  three  instrumental  deviations  successively,  is, 

Collimalion  correction  x t— n — r— 

am  S4»r  » North  Polar  OieUmci*, 

Iht  f°r  a HUlr  above  tho  Po,°.  «“<'  ncfiUtive  when  it  cross* 

the  M endian  below  the  Pole. 

bevel  correction  * ‘x’“  Zrnith  I)i*l»nce  South 
. ein  Slurs  North  Polnr  T>i.  tuner, 

the  Median  LlT'thc  1*1“  " And^'0  ^ “d  Whe"  * CroB8e 

Aiimuthnl  correction  » *!—  Zenith  Di*tftnc»  South 
t|u  v,  • . . *’•"  8 North  Polar  Diaunce! 

also  for  a star  'CCw'ihe"  ft  T*  "'^v  ^ P°'e  ‘°  lhe  Soui  h of  t,lc  Zenit  •' 
above  the  Pole  and  to  tho  Zenith  ^ Zenitl' 1 ^ MeKat'VC  whcl 

,,  Correction  op  tiie  Clock 

F®  computing  the  errors  of  the  ni  , , 

rninsit  Instrument,  the  following  T n , ttnd  tllp  Azimuthal  errors  of  tin 
principal  stars  lor  January  l istn-t  ! ° *'U  ^dean  Ascensions  of  tin 

mnnicated  at  the  time  by  ci  R KiTw  en,l,U,>'od-  and  was  kindly  com 

same  employed  by  him  for  reducing  r Astronomer  Koyal,  as  being  tin 

B th°  Grepawteh  Observations  of  1803. 
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+ 0 06 
+ 0-0B 
+ 0-08 
+ 0 07 
+ 0-07 
+ 0 07 
+ 008 
+ 0-08 
+ 0-08 
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from  the  observed  transits  of  the  stars  in  the  foregoing  Table  (excepting  the 
close  Polar  stars),  the  corrections  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Bight  Ascensions  computed. 

The  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
untitled  "Correction  of  Clock  observed.” 

Tlie  sign  + prefixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frcijuetttly  of  swerving  in  the  azimuthal  position  of  the  Transit  Instru- 
ment as  produced  bv  changes  of  tcni|>cratiiro  acting  on  its  supporting  stone  piers 
during  the  observations,  the  "Adopted  Clock  Corrections”  have  been  generally 
obtained  by  graphical  projection,  and  the  stars  of  each  night  have  been  used 
much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights. 

At  the  same  time,  to  afford  a tabular  view,  in  the  usual  manner,  of  the 
march  of  the  Clock,  its  daily  errors  at  »"  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 
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EXPLANATIONS  OF  THE  MU  1IA L CIRCLE  OBSERVATIONS 

IN  1S«3. 

The  observations  with  the  Mural  Circle  iu  1 "03  were  taken  l»y  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  sU|>crvision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  projK-r  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  3.  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  bv  notes  at  the  font  of  the  page,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col.  4,  and  time  of  transit  past  centre  of  field  (by  an  un- 
coroented  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  uudulatory,  as  was  too  often 
the  ease.  .Such  bisection  being  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  alsmt  7 seconds  of  space  apart : the  lines  being 
illuminated  in  a dark  field. 

The  same  general  principles  of  oltservation  as  in  former  years  have  been 
kept  up  with  improved  details  described  iu  1 soil.  The  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  the  readings  Imth  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  the  two  horizontal  Microscopes 
A,  B;  all  which  numerical  particulars  are  given  in  columns  (5,  7,  s,  ami  9. 

la  columns  10  and  12,  the  readings  of  the  Barometer  and  exterior  thermo- 
meter are  noted  for  refraction  purposes  : the  interior  tlicrniomct er  1 icing  assumed 
to  be  practically  the  same  jus  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
case  during  star  observations.  During  observations  Tor  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 

mercury,  uni^  then  a sensible  difference  between  the  thermometers  usually 

occurred,  and  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  12. 

i T aU^  contain  various  points  connected  with  the  meteor- 
o ogie  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 

obaereition  le  lT° ; !ltlJ  1,1  contain,  the  reduction  of  the  angular 

£y-  “ •*—  0 «•  “•  •“  nf  - Apparent  Zenith 
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To  this  end,  the  readings  of  the  Microscopes  have  heeu  corrected  for  the 
error  of  their  runs,  as  ascertained  over  5'  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  ami  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1835  (see  p.  73,  vol.  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  tin1  estimate  of  one  revolution  being 
equal  to  27'7<>4*,  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  <»r  all  the  six  circumferential 
Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I.,  II., 
and  III. 


TABLE  I. 

Correction  for  lit  ns  of  Microstores  in  1803. 
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tfatlf. 
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190 
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+ 1-0 
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Doc.  .10 
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36-2 
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i 

-t-0-6 
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C orrection  to  reduce  the  Mean  of  the  Two  Horizontal,  to  the  Mean  of  the  whole  Six, 
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Nadir  and  Zenith  Points  on  Mural  Circle  in  1863. 
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For  the  remaining  reductions,  the  refractions  have  been  computed  by 
Bessel’s  Table,  as  represented  in  the  Rev.  R.  Sheepshank's  compendious 
forms  ; the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 55a  57'  23'"i ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 
have  lioen  converted  into  Mean  North  Polar  Distances  for  the  beginning  of  the 
year  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  nnd  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue;  and 
whose  sum  is  represented  in  the  last  column  of  each  observation-page.  The 
individual  results  for  maguitude  and  place  of  each  star  are  collected  on  pp.  305 
to  313. 
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of  the  Stars  observed,  reduced  to  January  1,  l*fl3. 
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Stai*. 


No.  in 
B.  A.  C. 


N*m«  or  DnniptioD. 


793 

832 

831 

837 

BBt 

891 

920 

949 

982 


983 

1053 

1057 

1087 

1101 

1120 

HUB 

1282 

1309 

1318 

1329 

1317 

1301 

1370 

1420 

1134 

1439 

1463 

1491 

1501 

1520 

1023 

1626 

1656 

1681 

1683 

1703 

1730 

1765 

1766 
1772 
1820 
1883 
1907 
1032 
1958 
2022 
2040 
2047 
2101 


(«>• 


y Celi-"- 
r Ariotu- 


lla*uit»de 

by  Trim* H 


a Ceti-- 

t Penwi  • 


3 Ariclia- 


• T&ori-- 
/Tfturi- 


17  Taurl 

4*  Eridani-- 


y Tauri-- 


■ Tauri-- 
a Tauri-- 


1 Auricle- 
j9  Orionii  • 


f3  Tauri-* 


i Orionis— 
a Orionis- 


1 Orionia  ■ 


» Orionio- 

/k  Gemiuurum  • 


6- 3 
8-0 

(3-0) 

0-2 

7- 0 
(9-3) 
4-7 
fl-B 
(4-0) 
70 
7-8 
4-0 
3-0 
7-5 
7-0 
(3-0) 
7-5 
(4-5) 


3-8 

7-8 

65 

(3-5) 

(1-0) 

60 

6- 7 

7- 0 
64) 

(4-0) 

(1-0) 

7- 0 

6- 7 
(*-0) 
6-0 

8- 0 

(*-») 

6-6 

7- 0 

d-0) 


(4-5) 

(SO) 


Magnitadu 
by  Circle 
Obacrralkma. 

Aaowwfcm. 

* 6. 



2 28  34-38 

2 33  25-94 

(64) 

2 36  ... 

2 36  12  27 

2 43  56  02 

9-5 

2 44  23  05 

2 51  2 29 

2 55  7-21 

2 59  II  95 

Si 

3 2 19  33 

3 3 47  95 

3 4 284)7 

3 16  37  14 

3 17  26-66 

3 23  18  72 

3 27  74)2 

3 32  3564 

3 39  20-74 

BO 

4 3 34-29 

4 8 57  84 

(60) 

4 10  — 

4 12  0-00 

1 16  13-98 

4 16  58  36 

4 20  37  23 

4 28  3-73 

4 30  30-12 

4 36  33-79 

90 

4 37  26  32 

4 43  8-77 

7-0 

4 45  32  12 

4 48  4 42 

5 7 57-28 

5 9 6-72 

3 14  16  13 

5 17  38  03 

5 17  44-50 

5 20  15-60 

02 

5 25  0-47 

5 29  1 5-71 

5 29  22  90 

(6-0) 

5 30  a.. 

2 39  20-89 

22 

5 47  45-30 

(60) 

5 51  a.. 

(7-4) 

5 55  ... 



5 39  45-05 

(64)) 

6 9 ... 

(7-0) 

6 14  — 

6 14  40  42 

6 22  - 

ratio*  cd 
Year, 

Moan  X'  Tth  Pular 

UttUlIC*. 

Fraction  of 
Year. 

No.  of  f)h*-rr*tiDQa 
fur  Placa. 

R.  A. 

N.  P.  I). 

0.89 

93 

46 

8-6 

088 

6 

3 

0-91 

47 

53 

..a 

3 

0 

64 

56 

47-0 

0-88 

0 

7 

0-68 

87 

20 

... 

IS 

0 

0-87 

75 

29 

s 

0 

0-88 

84 

S 

20-9 

088 

s 

5 

0-88 

68 

55 

36-6 

0-90 

4 

5 

088 

86 

27 

0-3 

0-88 

14 

6 

0-89 

40 

54 

47-8 

0 92 

3 

089 

63 

37 

506 

0-50 

s 

4 

0-90 

70 

4B 

... 

6 

9 

094 

15 

16 

... 

1 

0 

0 90 

68 

26 

53-4 

0-B9 

3 

7 

0-94 

81 

27 

... 

1 

0 

0-89 

77 

30 

... 

3 

0 

0-89 

58 

16 

48-7 

0 89 

3 

3 

0-90 

63 

7 

... 

3 

0 

091 

66 

IS 

17-2 

090 

12 

10 

0-92 

41 

IS 

43  3 

0-93 

s 

6 

0-92 

97 

SI 

... 

3 

0 

33 

4B 

393 

0 92 

0 

6 

092 

74 

42 

... 

3 

0 

0-92 

65 

55 

3-8 

0-99 

3 

1 

0-92 

71 

10 

34-4 

0 93 

2 

4 

094 

71 

8 

... 

...... 

10 

0 

093 

73 

00 

... 

13 

0 

0-93 

77 

46 

2-0 

093 

2 

10 

0 92 

34 

38 

50-0 

0-92 

3 

I 

0-94 

66 

37 

38-4 

0 94 

1 

3 

0-92 

81 

20 

17-6 

0-93 

3 

S 

0-92 

34 

24 

27 

094 

3 

3 

0-94 

57 

3 

... 

13 

0 

094 

98 

22 

...  , 

S 

0 

0-92 

49 

41 

12-4 

0 95 

3 

7 

0-92 

81 

42 

37-8 

0-99 

3 

| 

0-95 

61 

30 

... 

19 

0 

0-93 

55 

43 

57-2 

0-96 

2 

4 

0-94 

73 

41 

... 

1 

0 

0-94 

90 

24 

14*5 

0 96 

10 

2 

095 

91 

18 

... 

9 

0 

0-94 

BO 

47 

14-5 

0-94 

1 

I 

60 

32 

4 0 

0-96 

« 

3 

0-9| 

bO 

31 

330 

0-66 

| 

3 

0-96 

82 

37 

17  8 

0-48 

• 

2 

77 

12 

31-4 

0-02 

0 

1 

51 

23 

55  1 

0-99 

0 

1 

0-35 

75 

13 

... 

3 

0 

80 

0 

400 

0-96 

0 

1 

33 

36 

48-9 

0-96 

0 

1 

0-98 

67 

2S 

... 

2 

0 

67 

22 

49 

0-33 

0 

| 

3 

(«j  CalM  a N*toU  la  1LA.C, 


of  the  Stabs  observed,  reduced  to  January  1,  1863. 


Btau. 

MHirtiitnHi- 

Msirriittide 

No.  in 

a a.  c. 

Nnmo  or  Description. 

\ y Transit 
ObsamlkmiL 

- 

by  CiicU  1 

Aset-naiun. 

F rartfon  of  U<«u>  North  Polar  Fraction  e4 

Year.  Distance.  Y««r. 


No.  of  Observations 
fur  lixe. 


iS  Loom*-- 


» Virginia- 
4 Virginia- 


Virgiuta- 

Vir-guiia— 


i3  Coma*  ~ 


a Virginia- 


{ Virg*nia- 


r Virginia 


* Virginia- 
a Bout  is—  * 


f llootis  • 


40  •• 

2 59-7 

57  ... 

37  ... 

34  ... 

36  37  4 

19  43  3 
1 ... 

17  42  2 
51  ... 

42 

51  ... 

59  29  9 
25  36-8 
9 4 9 
27  66 
8 ... 
II  ... 
27  — 

25  5 8 

3 19-3 

50  2b  3 

31  .. 

36  41  1 

0 

33  24  9 

30  26  9 

51  ... 

34  53  2 
7 420 

41  21  9 

33  - 

39  13-8 

52  ... 

53  ... 

17  514 
47  — 

40  180 
40  41  7 
29  36  8 

38  ... 
15  9-1 

6 98 
6 60 

20  4-0 
II  19  7 

| ... 

43 

31  474 

39  29  3 
20  48-4 
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Star*. 


in 

y a.  c. 


49.14 

4912 

4»ft5 

41NJ9 

4W2 

r.(Ho 

5001 

5034 

5071 

5I>1>1 

5113 
5190 
5215 
5281 
5115 

5114 
5152 
5 4 UO 
6193 
5504 
55117 
5527 
5529 
5537 
5597 
5ti04 
5615 
5625 
5034 
5BI7 
5086 
57l)B 
5726 
5776 
5787 
5fe21 
5869 
5*91 
5993 
5917 
5011 
51KI0 
6021 
603 6 
6123 
6117 
0245 
6302 
6355 
«|2V 
6468 


Nutae-  or  Ifi 


$ Rootis- 


,3  I.; !- t : i ■ 


(") 


a Coronas  Bons»li< 

a flcrpnntia 

i Rcrpontig 

7 SerpnntiB . 


& Ophiuchi  • 
y llcrcohs.. 


( H.  rculis 


* Ophiuchi  ■ 


a lliT-uli,.. 
u'  Hcrcnli*- 


o Ophiuchi.. 


• Ophliielii- 
ft  Ophiuchi- 
llcrculiu- 


70  Ophiuchi  - 


X Draeonis-- 

a I.j'nc  — . . .... 

ft  Lynn-. 


Micnitn.l- 

l.y  Tmri.il 
ObrKriAtliilli*. 


(10) 

<3-0> 

0-0 


Mixnilnilc 

I.}  < ‘i  rvli. 

Ota-nuli-im 


70 
0 5 
15  0 
(SO) 
so 

6S 

6- 5 
(2« 
57 
53 

(25) 

(25) 

10 

54) 

5-8 

(301 

0-3 

4- S 
6 2 
70 
70 
61) 

8 0 
88 
60 

(3  0) 
o-o 
7-3 
70 
74) 
7-1 
(4.0) 
6.0 

5- 5 
(60) 
(31) 
(60) 
64) 

40 

5-6 

(20) 

(30) 

(40) 

7- 0 
4 0 
70 


(60) 

(4-5) 


17  10  42-29 
17  19  42-92 
17  23  55-60 
17  28  34-54 
17  3(1  42-23 
17  41  1.92 

17  43  40  33 

17  58  31.75 
IS  0 27-87 
IS  17 

18  23  ... 

IB  32  18-00 
•B  -11  |.36 

IB  40  41-30 


042 

Oil 

0-42 

0-42 

010 

oil 

oil 

Oil 

0‘St 

0-5) 


It U* tit 

A»ccn»iiitt. 

Frn^lion  of 
Yimr. 

I 

M<aji  N'lrth  FuUr 
UutiUsML 

1 

Fr*2*ihn  nf 
You. 

Xo. 

IL. 

II  10  49  91 

0 36 

48  18  37-5 

i 

0 31 

3 

11  11  11-01 

0 36 

49  49 

1-.. 

3 

II  53  16  31 

0 37 

41  19 

6 0 

0 36 

2 

11  18  34  14 

0-30 

62  11 

3 

15  2 22-10 

0-32 

31  15 

,,, 

3 

11  1 601 

0-32 

56  24 

• •• 

• ••.a. 

3 

11  1 838 

0-3S 

60  15 

... 

2 

■1  19  38  21 

0 3S 

98  53 

6 

13  10  370 

0-33 

37  32  48  1 

0 35 

3 

IS  20  22  06 

0 36 

26  10 

b 3 

0 35 

3 

IS  28  53  31 

0-36 

62  49 

. . a.  a . 

11 

15  37  3128 

0-36 

S3  S 

... 

13 

15  13  59  38 

036 

65  7 

3 

15  50  7 60 

0*34 

73  5.1 

21  4 

0-3rt 

2 

16  6 22-22 

0-36 

31  49 

16  7 

0 3H 

3 

16  7 1007 

0 41 

91  20 

c 

16  14  793 

036 

68  32 

5 3 

0 38 

3 

16  11  12-71 

0-36 

70  31 

3 

16  19  16-18 

0-36 

87  20 

-» i 

3 

16  21  10  91 

0-37 

74  20 

• t. 

3 

16  22  9 93 

0-42 

74  15 

1 

16  21  36-86 

0 37 

09  13 

... 

3 

16  25  20  80 

0-12 

78  17 

-.a 

1 

16  27  1-27 

0-37 

79  20 

... 

3 

16  35  19  97 

037 

64  52 

... 

3 

16  36  7-io 

0-46 

IS  9 

. 

4 

16  38  1139 

0-37 

13  14 

3 

10  39  19  19 

0-37 

87  31 

3 

16  41  39-74 

0 12 

78  37 

•a. 

2 

16  43  li-ll 

0-35 

76  30 

... 

1 

10  47  6 01 

0-38 

74  22 

4 

16  51  1105 

042 

bO  25 

-•  « 

» 

16  53  48-11 

0-42 

S3  12 

17  1 1190 

0-42 

41  0 

•t  « 

2 

17  3 12-32 

0-4  2 

79  17 

..  , 

1 

17  8 21  06 

0-18 

71  27 

1 

» 

0-56 

0-33 

0-53 


17  21  •• 

82  17 
65  44  — 

21)  51  ... 

77  20  ... 

S3  22 
62  12  .. 
60  7 -. 

87  28  ... 

67  32  ... 

72  14  24  0 
17  19  39-3 
11  21  -.. 
56  47  38-7 
56  12  16-9 


012 

0-51 


0 5.7 
IC5I 


f«  Hire. 


It-  A.  X.  I-  J. 


s 

0 

s 

• 

0 

6 

• 

t 

1 

1 

0 

0 

0 

4 
2 
6 
I 
0 
• 
0 
t 
0 
0 
D 
0 
0 
« 
6 
6 
0 
0 
0 
0 
D 

a 

« 

o 

0 
0 

0 

• 

0 

0 

1 

0 

5 

1 


la)  Riffon  0.1 


T“Wm  b>  “ ««*.  in  H.  A.  .ud  T- 


in  N.  I*.  D. 


..  . 


Digitized  b; 
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St.ibjl 


No.  in 
JL  A.  C. 


6 ISO 
6187 
6527 
«a-2a 

<1531 
6512 
6574 
66D2 
6617 
6611 
6016 
6652 
6671 
6701 
6729 
6762 
6772 
6731 
6302 
0333 
6332 
6335 
6031 
6941 
6066 
7001) 
70t>6 
7011 
7036 
70*8 
71  19 
7130 
7161 
7171 
7220 
7236 
7266 
7233 
72*jn 
7336 
7134 
7136 
7163 
7130 
7110 
7117 
7130 
7150 
7473 
7497 
7501 


Nome  or  Lkocriftion. 


Mfttftltiui* 
hr  Trancil 


I'jf  C'irtlu 


CJiiiurTatiuoi.i  Ot*crvaliuDd. 


t A'|ililn?-- 
£ Aqllilw-- 


I A i|  utlie-* 


ft  A-jiiiI-v 


y A^uiU.'* 


a Ai|U)lti‘- 

3 AqtiiUo- 


4 Aquilw  • 


a iMphiiii  •• 


<-)• 


a t V*ni  ••••••♦• 

« **•  |'*  • 

32  V uJ4-  Ci.’  • • 


61*  Cjgtii 


$ Aqn.rii" 


JJ 

IS 

7-B 

<88)1 


00 
02 
0-8 
II  0 

<35.1 


(40) 
5 8 
OS 
0-8 
(8-0) 
8 0 
(••*) 
(J.J) 
5 5 
7-7 
4-7 


5-2 
0 0 
7-5 
0-0 
5 7 

4- 0 

5- 5 


(10) 
(8  5) 
(4-5) 
60 
65 
6-0 
(ft  5) 
8 3 
8-0 
(SO) 
4-0 
6-2 

6- 7 
6-8 
8-7 
(3-0) 

7- 4 
67 


(6-0.1 

(6-5) 


4.7-0) 


7-5 


(7-0j 


(7  0) 
(7-0) 


5 5 


8-0 


8-5 


60 

9-0 

7-2 

7-0 


M-nn  TU.-hl 
JUo.luU.il- 


A. 

t. 

13 

31 

5347 

13 

53 

24  31 

18 

53 

52  50 

18 

59 

6-78 

10 

0 

... 

1!) 

1 

... 

19 

6 

44  16 

19 

1 1 

55  86 

19 

13 

26  55 

19 

13 

26  25 

19 

13 

35  44 

19 

19 

... 

19 

21 

037 

19 

27 

23  74 

19 

32 

25  94 

19 

IS 

19  25 

19 

39 

41  75 

19 

42 

25  61 

19 

44 

5-88 

1!) 

43 

34-97 

19 

51 

8-38 

19 

82 

0-25 

20 

4 

14  06 

20 

5 

20 

0 

27  58 

20 

12 

40-36 

20 

14 

40  S6 

20 

16 

23-311 

20 

26 

1-68 

20 

26 

404)8 

20 

33 

16-49 

20 

33 

... 

to 

35 

20 

.16 

45  72 

20 

42 

30-28 

20 

48 

43-33 

20 

SI 

12-40 

20 

53 

11)21 

20 

53 

25  3.1 

21 

0 

45-57 

21 

4 

20-77 

21 

4 

21-84 

21 

7 

6 38 

SI 

8 

58-47 

21 

14 

52-89 

21 

15 

28-24 

21 

17 

2 41 

21 

20 

4 91 

21 

24 

20-66 

21 

27 

44  53 

21 

28 

10  07 

Fraction  of 

Y«*r. 

Mt«n  N«rth  Polar 
DmUucu. 

Frwliiin  mf 

y«u. 

Nh.  of  Olrturvaliiiti* 
fc*  Place. 

K A. 

S.  P,  D 

0 53 

57  16  22. 1 

0-51 

s 

1 

0 53 

75  7 ... 

8 

0 

(1  53 

71  4 — 

2 

0 

0^54 

76  2<)  111 

0-53 

5 

1 

5S  27  29-6 

0 51 

0 

1 

65  57  31-9 

0-55 

0 

1 

0 52 

68  10  26  6 

0 57 

1 

2 

0-54 

67  13  9 3 

0 57 

2 

5 

0-51 

7»  42  58-1 

0 52 

2 

2 

0 54 

7B  20  40-0 

0 63 

t 

1 

0-56 

87  9 — 

3 

0 

69  59  46-7 

0 51 

0 

1 

0 51 

65  37  — 

2 

0 

0 51 

H2  55 

2 

0 

0-51 

81  51  43-1 

0-59 

2 

7 

0-53 

63  11  26-0 

0-57 

3 

6 

060 

79  43  5-5 

0-54 

10 

3 

0 53 

78  39  16-1 

0-60 

2 

3 

060 

81  30  ... 

7 

0 

0 60 

83  56  ... 

12 

0 

0 63 

30  39  11  0 

0 59 

1 

8 

0-56 

73  52  25  -4 

0 51 

3 

1 

0 60 

91  13  — 

3 

0 

69  l«  15-9 

0-58 

0 

8 

0-59 

64  49  29-1 

0-62 

3 

6 

0-65 

12  35  ... 

2 

0 

0-58 

51  17  51-4 

057 

8 

7 

0-65 

85  5 31-0 

0 58 

3 

2 

0-65 

31  23  26  5 

0-0 1 

3 

9 

0 52 

79  10  — 



2 

0 

058 

74  34  ... 



4 

0 

79  14  8-8 

0-58 

0 

3 

41  18  58-4 

0 61 

0 

4 

0-76 

•15  12 

...... 

8 

0 

0 61 

2S  41  33-2 

0-66 

3 

4 

063 

62  27 

...... 

• 

0 

0-38 

43  6 22  8 

0-62 

3 

8 

0 63 

83  0 59-5 

0 61 

3 

1 

0-67 

46  3 39-2 

0-68 

3 

8 

066 

SI  55  21  2 

0-65 

3 

10 

0-67 

68  6 6.5 

0-69 

3 

1 

0-69 

68  6 48 

0-63 

3 

1 

0-70 

60  20  1.4 

0-65 

12 

4 

0.60 

85  19  ”• 

...... 

3 

0 

0-66 

64)  43  11-2 

065 

3 

10 

0-70 

31  57  19-2 

064 

3 

a 

067 

29  48  — 



* 

0 

0-66 

71  12  58-0 

0-67 

3 

3 

0 69 

96  10  — 

10 

0 

0-65 

88  40  42-2 

064 

4 

7 

0-70 

44  45  10-9 

0 63 

3 

4 

I aj  T.b-  R.  A.  differ*  by  42  etc*. 
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Mu«&  North  Polar 
Dutnocr 

Fraction  of 
Year. 

N*.  tit  Obufubnm 

f«  Plant. 
R.A-  X.  F. II 

98  28 

* 

3 

0 

70 

21 

51 

0.f?2 

a 

3 

80 

45 

62 

0-65 

12 

$ 

32 

20 

31-4 

063 

3 

1 

61 

52 

32-2 
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13  41  23-18 
13  43  5-52 

13  45  39-38 
13  48  47  80 

13  35  55-52 

14  10  274 


« Leonia 


a t irgmw 

a Urn®  Miming  S.  P. 


(*)  t Virginia- 


3202 


r Bootia 


if  Bootia 


if  mitt— 


V Bootia-. 
T Virginia- 


13  28  23  74 
13  48  50  02 

13  55  21-44 

14  10  508 

14  26  35-70 


34-28 

34-14 

31-25 

3122 

34-36 


t Bootia 


4648 

4672 

4729 

480* 

4876 

4969 

5034 

5143 

5198 

5414 

4808 

1876 

5143 

5198 

5414 


* Bootia 

T Virginia- 

« Boutin- 

{ Bootia. 

i Boutin— 

tJ-  Bootia  

8 Libne 

“ Co™®  Boreal  ie- 

“ Serpentig 

3 OpBiucbi  * 

t Bootia— 

* Bootia- 

* Coron*  Boreal  ia 

a Serpontig- 

& Opbhichi— ....... 


13  48  52  88 

13  55  23  84 

14  10  7 54 
14  26  38  18 
14  39  12-81 

14  59  18-48 

15  10  23  42 
15  29  36-98 

15  38  13-82 

16  7 33  04 

14  26  39-86 

14  39  44-60 

15  29  37-60 

15  38  16  31 

16  7 35  51 


.36  69 
36-64 
36-67 

36- 83 
36  71 

38-06 

37- 99 
37-83 

37- 97 

38- 01 

.38  48 
38-43 
38-43 
38-47 
38  49 


(a)  Hmj.  Bod  daftnitino. 


" TWO'l“*  i0  6da  •■«**  Dignronca  R.  A.  5 area 


(r)  Very  Wot 


r 
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360 
4467 
4*32 
15  jO 
•1575 
451)7 
4021 
4632 
461b 
4676 
4716 
4723 
172D 
4756 
4707 
4809 
4620 
4663 
4676 
4969 
4992 
603-4 
6071 

360 

4467 

4332 

4660 

4675 
4697 
•1621 
1632 
•16 1 H 
•1676 
4737 
4756 
4606 
4620 
4663 

4676 
4931 
4942 
4966 
4992 
5000 
5034 
5113 
6196 
3243 
3261 
5414 


if  Itootif 
x Virgin i*« 
a Boutin—* 


i H'-tOtlV* 

v Itotois- 


3 Liluro- 


• ! * Crwo  Minorin  S.  P.* 
£ Virginia * 


ij  IU>  it  it*  • 


i Dooti®— 


3 Librro 

a Corona'  Boreal  in* 

a Serpentia—- 

• Serj»enti« 

y tforjx'nti*' 

3 Ojihiuclii***  • 


36  51 
32  41 


S'Vtl 

' II 
Dittos  c* 
•*1  (o. 

Vir*#  «il*wnri*<|. 

1. 

II. 

UI. 

IV. 

V. 

a. 

a. 

. 

«. 

1 25 

51  5 

24-5 

310 

36*0 

21  100 

51  II 

13  1) 

23*  3 

33*6 

44  0 

1 3 54-0 

89  51 

14  5 

22  7 

31-2 

39-3 

28  47-5 

36  39 

28-7 

12  5 

56-6 

10  2 

32  211 

Cfl  39 

18-5 

55- 1 

4-6 

13  5 

36  22-7 

71  51 

15-5 

24-1 

33-U 

41-5 

41  50  2 

70  43 

4-3 

13  0 

22  0 

;io*6 

11  39  3 

51  51 

12  0 

220 

32-3 

12*4 

40  52-5 

70  56 

10-0 

18-5 

57  5 

63 

49  15  1 

57  46 

15-7 

53  3 

5-4 

150 

S«  24-8 

99  lei 

71 

136 

21-0 

32-5 

6 410 

0<l  17 

17-7 

27-1 

36-9 

48-1 

8 55  8 

70  H 

53-0 

3-5 

12-4 

21  -2 

10  30  1 

37  22 

3-0 

16  2 

30-4 

43.9 

11  57  2 

53  13 

2-6 

130 

23*3 

33  8 

23  41  0 

A 2 13 

43-5 

51-8 

4-2 

13-1 

27  22  7 

49-6 

33-3 


393 

430 


y-6 

51  6 


19  3 

4-9 


n^liirtinn  0»lf»ctinn 
to  I fur  liutm 

Uiun  of  I mcnlxl 

Wifv«  |Dorioti>vxu. 


t\2 

22 

29  0 

35-1 

48-0 

57-2 

to 

6-5 

14 

62 

32 

3 4 

12  5 

22-1 

31-1 

59 

40-8 

11 

31 

57 

30-5 

53*9 

8-7 

22-3 

3 

37-  ft 

15 

98 

54 

10*5 

18-7 

27-3 

35-6 

10 

14  0 

15 

37 

36 

23  0 

36-4 

50  1 

3*8 

17 

17  2 

16 

1 

J-. 

515 

24*0 

53-0 

39*0 

21 

II  0 

13 

54 

1 1 

13-5 

23-9 

34-2 

413 

13 

64-1 

13 

89 

15  0 

210 

31  fi 

40*0 

28 

46*0 

13 

36 

39 

29-2 

•12*9 

57  * 1 

11-0 

32 

218 

13 

66 

3il 

47-0 

5(3*0 

5*1 

HO 

38 

230 

13 

71 

34 

16-0 

24-7 

33  5 

122 

41 

50  -i 

13 

70 

13 

4-6 

13  1 

223 

:u*o 

41 

30-8 

13 

51 

34 

12  1 

22-3 

32-9 

43  0 

16 

5:l>0 

13 

7o 

56 

164 

490 

58-U 

6*8 

49 

155 

13 

57 

48 

16-1 

55-9 

6-U 

15-5 

56 

25-1 

13 

71 

6 

28-6 

354 

■14-2 

52-8 

12 

12 

14 

37 

22 

13  3 

18-8 

30-9 

14  3 

14 

56*0 

14 

59 

21  3 

33-8 

•13-G 

531 

27 

2.8 

14 

56 

51 

50*  :t 

0*1 

10-2 

20-0 

20 

29*8 

14 

52 

41 

310 

111 

55-0 

5 4 

38 

15  8 

14 

62 

22 

29  6 

390 

18-1 

57-0 

•10 

7-0 

14 

•18 

20 

151 

263 

37  5 

-IS-0 

51 

59-9 

14 

49 

50 

36*7 

47-5 

58-8 

9-4 

55 

20-2 

11 

44 

51 

10-1 

520 

4 0 

15*6 

39 

27-0 

14 

31 

57 

10-0 

54  1 

9*2 

23  5 

3 

38-0 

15 

58 

25 

31*0 

43-b 

51*0 

3-8 

6 

13-6 

15 

96 

54 

10*0 

19-1 

27*7 

38-0 

10 

44-3 

15 

82 

50 

22-5 

32-0 

111 

50-8 

30 

0-0 

15 

83 

9 

3 5 

116 

20  2 

28*4 

3b 

30-6 

15 

65 

8 

31-7 

39-9 

48*4 

50-5 

4 5 

4-8 

15 

73 

51 

38-9 

47-4 

56-2 

4-8 

51 

13-3 

15 

93 

21 

42  6 

50  B 

59*4 

7-5 

8 

15-7 

10 

Ct»rr«llo« 

ulMc-rrcd. 

<af  Clock 

iaUr- 

folatcd. 

Corrwtfion 

to 

Mi  oil  ILA. 

JlUQ.  ], 

1&4. 

a. 

-4*1-60 

-I*  12  43 

- 41*60 

- 2-65 

- 11  55 

-41*61 

- 2-93 

1 

- 11  61 

- 2 73 

-41  01 

- 276 

-41*61 

- 2*80 

-41-82 

- 2 80 

-41  62 

- 2-73 

-41-57 

-41-62 

- 2-82 

., 

-41-62 

- 2-78 

-41  62 

- 3-0  *4 



-41-62 

- 2-79 

-41-54 

- 4 1 62 

- 2-82 

- 1 1 63 

- 2-81 

-41-63 

- 2-79 

- 11-63 

- 2 83 

-41-03 

- 2-81 



-41-64 

- 2 71 

- 41-82 

-11-64 

- 2-86 

-41-69 

-41  61 

- 2 80 



-41  65 

- 2-88 

-41*73 

- 41-65 

- 332 

-—«••• 

-41  66 

- 2 66 

-42-12 

+ 11*79 

-42*  12 

- 2*64 

- 12  07 

- 42-12 

- 2 93 

-42  12 

- 2 72 

-42  13 

- 2 99 

-42-13 

- 2-80 

- 42  1 3 

- 2-80 



- 42- 1 3 

- 2-72 

- 42  00 

12*11 

- 2-82 

I 

-42  11 

- 2-75 



-42  14 

- 2 89 



42-14 

- 2 SO 

-42  21 

-42-14 

- 2 81 

-42  14 

- 2-81 

-42  14 

- 2-MI 

-42  19 

-42-15 

- 2*86 

-42-15 

- 2-82 

-42  15 

- 2-82 

-42  15 

- 2*82 

- 12*15 

- 2*88 

-42  15 

- 2-85 

- 42-13 

-42  15 

- 3 33 

-42  19 

-42  15 

- 291 

-42-13 

— 42  16 

- 311 

-42-16 

- 3-11 

...  .... 

- 4216 

- J-4M> 

- 42*08 

-42-16 

- 3-27 
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Observations  made  with  the  Transit  Instrument  at  the 


No.  in 
British 
Ajaorift- 
tl«*>  Oft- 
lalogve. 


ISD4  ) 

May  17  5152 
51113 


May  21 


1532 

nils 

1072 

ISOS 

1870 


Mav  22  4532 
1648 
1672 
1729 


May  23 


May  25 


1729 

4797 

1809 

4820 

1876 

I960 

1992 

5031 

5071 

5091 

5113 

5196 

5215 

52S4 

5152 

5100 

5193 

5004 

5527 

5337 

5597 

5615 

5025 

4617 


1870 

4931 

4905 

5000 

5031 

5071 

8091 

5143 

5196 


Od/kct  OnflPkVKii. 

^ North 

i Tnliir 
Dialancc 
| ».:t  U> 

Wiwo  ufct*  ired. 

twh* 

oluonroJ 

1. 

II. 

,111. 

,v. 

„ , 

ft 

M. 

tm 

J. 

453 

{ Virginia 

| 

83  55 

17-1 

25-3 

337 

12-0 



B7  49 

OU 

1 H-lUtlfi**..a 



62  22 

3J-8 

410 

50-1 

599 



r 0 

58*  i 

r Virginia'- 

a Hoixia- 

87  19 
1 70  8 

53  13 
02  45 
56  54 

ISO 

588 

213 
7 1 
lfl-9 
58-6 
3-3 
42-2 

32-9 

10-4 

41-0 

250 

•193 

530 

27-0 

3 7'B 
17-3 
23-2 



33-0 

m 

35-4 

8 Lil.no 

98  SI 

111 

27-0 

34.0 

26. 1 
GB 

22G 
103 
52.8 
35-4 
150 
13. 2 
50-9 
50  5 
35-5 

310 

39-4 

26  11 
02  50 
83  9 
85  8 
73  51 
08  33 
70  32 
87  21 

-j  1*2 
12  0 
15  0 
23-6 
517 
59-b 
59  B 
41-4 

/-i 

30-8 

511 

31-8 
0.0 
8-2 
81 
33. 2 

y SuqicntiM 

y Uervti  Kg  

6-0 

J5-0 

•12-4 

41-B 

26-B 

32-0 

B0 

71  21 

25  5 

311 

13  0 

51  4 

69  14 
79  21 

10*7 

39-6 

19-5 

47-9 

28-G 

567 

37-3 

6-0 

6 1 5.1 

53-1 

22 

ll-J 

20-0 

53  14 

US 

520 

2 6 

12-S 

31 
7*  31 

35-5 

13-7 

42-0 

01 

« Opbinclii . 

50-0 

58-7 

7-4 

13  7 

50  25 

10-2 

54*5 

3-1 

115 

6-r> 

62  22 

31-2 

43-1 

530 

2-1 

4B  20 

20-9 

31-0 

42-4 

53-3 

44  51 

15  0 

50-0 

80 

20-1 

8-4 

407 

7-0 

50  25 

38-7 

18-3 

48-7 

60 

98  34 

154 

23*8 

32-3 

37  36 

280 

417 

6-0 

28  || 

353 

53-9 

13  2 

31-9 

« Serpunti*- 

63  50 

27-6 

30-8 

16  2 

55  4 

83  9 

8-1 

16-1 

34-9 

33-0 

Ift-il  ml  iun 
to 

M.  in  of 
IVilML 


15  13  9 |fi  II  5606 
21  1-8  1C  20  15  02 


28  50-1 
19  17-6 

35  48-0 

27  4 9 
10  9-1 

28  50-9 
49  1ST 
55  18-6 
10  33-1 

55  49  I 
10  34  0 
23  48-0 

27  20-4 

29  33- 1 
40  10.4 
59  41 '7 

3 11  1 

10  47  8 | 
17  212 
21  492 

30  3 2 

38  40  1 

45  82 

165 
17-3 
2-0 
5-2 
00 
25  40-2 

28  13-2 

36  29-7 

39  23-0 

1 1 8-4 
II  24-2 
52  19  9 

40  11-7 
52  4 3 
59  31-8 

6 18-3 
10  49  8 
17  22-5 
21  50-4 
30  5-2 
38  41-2 


SI 

15 

17 

21 

23 


13  28  33-01 
13  19  002 

13  55  31-40 
1 I 26  4S-G0 

14  39  50-41 

13  28  34  34 
13  19  0.86 

13  55  32  08 

14  10  13*0 


13  55 
II  10 

I t 23 

II  27 

14  29 
II  39 

I I 59 

15  3 
15  10 
15  16 
15  21 
15  29 
15  38 
15  II 

15  50 

16  II 
10  10 
10  20 
10  22 

10  25 
16  27 
16  30 
16  39 
16  40 
16  41 
16  52 

II  39 

14  51 

11  59 
13  5 

15  10 
15  16 
15  21 
15  29 
15  38 


32-66 

1632 

27- 10 
792 

13-31 

51-71 

26-OS 

12-60 

31-01 

51-08 

11-70 

41- 70 
23-10 

31- G2 
59-50 
59-50 
44-38 
48-62 

42- 80 

28- 16 
50  12 

11  12 
544 

51-91 

7- 20 
3-04 

5291 

42-38 

8- 42 
58-48 

32- 40 
55  32 

12  94 
16-21 
21-72 


mental 


- 0 1# 

- 0-39 

- 0 03 

- 0-52 

- 0-03 

- 0-15 

- 0-18 


0-63 

0-52 

0-63 
0-53 
0-13 
0 50 
0-16 
0-49 
0-50 
0-24 
0-70 
0-28 
0-10 
0-50 
0-01 
0-01 
0-56 
0-53 
051 
0-63 
0 56 
0-53 
0-39 
0-51 
0-13 
0-63 
0-57 
0-59 

0 50 
0-39 
0-37 
0-15 
0-70 
0-28 
0-10 
0-50 
0-02 


Ciinrolx-a  of  Clod 

" | tT 

Mr*nJU 
•l«i.  1, 

m, 

A 



-12-16 

- 2-95 



-12-16 

- 3-17 

-41  13 

-44-17 

- 2-92 

-4-1-14 

-44- IB 

- 2-» 

-44-17 

-1119 

- 2 91 

-44-21 

-14-20 

- 2-81 

- 44-24 

-44-21 

- 2-63 

- 1 1-88 

-41-9S 

- 2 91 

- 14-97 

- 44  SS 

- 2-50 

1 -14-85 

-41-88 

- 2 M 

-44-81 

-44-SB 

- 2-81 

| -15-44 

-43-18 

- 2» 

-13-12 

-45-18 

- 2-51 



-13-18 

- 276 



- 15-18 

- 2A2 

- 15  IS 

- 279 

- 45  54 

-4S7S 

- 281 

-45  57 

-45-18 

- 283 

-15-18 

- 285 

-45-49 

— 45*18 

- J77 



-45-18 

- 285 

-15-18 

- 239 

-45-18 

-15-18 

- 291 

- 1546 

-15-18 

- 218 

......... 

-- 15-18 

- 3-19 

- 15-18 

- 1(15 

-45  4B 

- SOI 

-45-48 

- 562 

-15-18 

- 211 

-15-18 

- 267 



-15-18 

- 261 

-15-18 

- 212 

- 45-  4H 

- 297 

-45-48 

- 2 90 

-15-48 

- 5-25 

-48-48 

- 3-09 

-45-44 

-45-48 

- 3-12 

-16-73 

-4C-S0 

- 2-M 

-lu-sa 

- 2W 

-48-81 

- 2-61 

-48-61 

- 2-M 

-46S5 

- -18-82 

- 3 37 

- 48-82 

- 2-S5 

-18-83 

- 2 W 

- 46*96 

- -JO-83 

- 2 -« 

-4670 

-48-83 

- 3-17 
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Dnto. 


1864 
May  26 


May  30 


Mav  31 


N’ii.  In 
British 
Auocia 
tl-Ml  Cs- 
tsloumo. 

Owta  OmissKi). 

tiUlii 

ohtervt*! 

Niirth 
IVSar 
Hiitaarc 
*<t  to. 

Wires  cWrvoJ, 

Ili'il  iidimi 
to 

Mmo  of 
\V  ires. 

r.irtvfllnn 
fur  ltifim. 

mtntnl 

DcTiat4«iiA 

1. 

II. 

HI. 

IV. 

V. 

K 

.. 

•. 

A. 

4. 

a. 

SI  1 4 

5 Ophiaehi * 

93 

21 

4 Ml 

58-2 

4*7 

13-9 

8 

21  1 

16 

8 

4*60 

- 

9-69 

5601 

£ lli-rciilis 

1 

58 

9 

10*9 

50-6 

0*1 

10  1 

37 

20*0 

16 

37 

0*38 

- 

0-48 

5708 

ji  Ophiaehi 

60 

24 

18*3 

56-5 

5 2 

13-4 

52 

21*9 

16 

42 

5-08 

- 

061 

5821 

a UrmiliH 

74 

27 

.0 

9-2 

18-9 

261 

9 

340 

17 

0 

17-92 

059 

410] 

f Vir^ini* 

94 

50 

31  7 

399 

16  1 

56-6 

4 

4 9 

13 

3 

48*30 

_ 

0 71 

300 

4332 

a Untie  Mimtrts «»•••••••- 

1 

25 

110 

15  S 

53-0 

21 

26*0 

13 

10 

17*82 

“ 

II  62 

46-1 

6 0 

70 

43 

12  S 

21-2 

302 

390 

11 

479 

13 

41 

3022 

- 

057 

4>  1 

.Tj 

3031 

$ Libra 

98 

41 

18*9 

27  0 

35*8 

11-0 

10 

522 

15 

10 

3553 

- 

0*71 

5M3 

a Corona*  I^kaKb 

62 

59 

30*  7 

19-9 

49*6 

59  0 

30 

6 1 

14 

29 

49*48 

- 

0 53 

3196 

« Sorpcnttr 

83 

9 

115 

19-8 

28-2 

36-4 

36 

no 

14 

38 

28*10 

- 

1.1-0  4 

3215 

. SeTpi-ntin 

64 

8 

390 

18-0 

40- 3 

4-1 

45 

128 

14 

44 

40-22 

- 

0-04 

5284 

y Seipentw 

73 

51 

470 

53*4 

4-2 

12  8 

51 

21.4 

15 

51 

4- 16 

- 

0-49 

5414 

59  0 

7.  | 

]5.fl 

7.1-2 

0 70 

3 liiii 

49-0 

49*1 

57-9 

17 

16 

Ifi 

19.02 

0 57 

4193 

fiO 

87 

21 

36*3 

419 

53*3 

16 

21 

9-9 

16 

20 

53  21 

_ 

0-67 

5401 

8-0 

71 

21 
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6821 
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0335 
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II  26  22  10 
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15  29  20  12 
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17  29  2 14 
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20-73 
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18  45  30-51 
18  59  36-86 
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of  Year. 

l'UUlll'4. 

B.A.C.  5196. 

Setpentis. 

L H.  A 

May  17 

0-38 

(2-5) 

63  9 

15  37  34  22 

23 

0-39 

34-21 

24 

0-40 

34  10 

30 

0 41 

31-18 

31 

0-41 

31-19 

Julie  21 

017 

34  16 

B.A.C.  5245, 

« Sorpentia 

May  17 

0-38 

(30) 

65  7 

15  44  2-36 

23 

0 39 

2-34 

30 

Oil 

2-26 

31 

0-41 

2-35 

B.A.C-  5284.  y Scr[*-nii*. 

May  17 

0-38 

|30> 

73  53 

15  50  10-44 

23 

0-39 

10  47 

30 

0 41 

10-10 

31 

0 41 

10-44 

Pnt«*. 


Magni* 

1 tud* 

Month  Fraction  olaunred. 
and  Day,  of  Y«ut. 


Apftnxi* 

nialo  | Mean  flipfct 
North  Annuli  i ii. 
Pc-Ur  January  1, 1B04. 


B.A.C.  5493. 


B.A.C.  5414.  ftOpbiacbi. 


May  9 

0 35 

(3-0) 

93  20 

16  7 13-25 

10 

0 36 

13  23 

17 

0-38 

13  14  1 

26 

0-40 

13-19 

30 

0 41 

13-14 

June  1 

0-42 

13-22 

30 

0-50 

13-16 

July  7 

051 

13-25 

B.A.C. 

5152. 

Mnv  17 

0-38 

68  32 

16  14  10-18 

23 

0-39 

60 

10*54 

31 

0 41 

60 

10-46 

B.A.C-  5466,  y Herculi*. 

May  23 

0-39 

(3-5) 

70  31 

16  15  55-31 

30 

041 

55-28 

31 

0-41 

55  35 

May  17 
23 

30 

31 

0.38 

0-39 

041 

0-41 

6-0 

65 

87  20 

10  19  09-10 
59*27 
59-16 
59-16 

B.A.C.  5504. 

May  23 

0-39 

60 

74  21 

16  21  53-69 

30 

0-41 

8-0 

53-64 

31 

0-41 

7-0 

5375 

B.A.C. 

5527. 

May  23 

0-39 

(5-5) 

69  13 

16  24  39*44 

30 

Ml 

39-48 

31 

0*41 

39-49 

B.A.C. 

5537. 

Muv  23 

0 39 

79  20 

16  27  7-23 

31 

0 41 

7-0 

7-15 

B.A.C. 

5597. 

May  23 

039 

64  53 

16  35  22-46 

31 

Q-41 

60 

22-60 

B.A.C.  5604,  { Hercnl ia. 

M uy  26 

0-40 

<3-0) 

58  9 

16  36  9-69 

June  1 

0-42 

9-56 

30 

0-50 

957 

July  4 

0*51 

9-60 

7 

0*51 

9-61 

8 

052 

963 

Ang  9 

0*61 

9-70 

B.A.C. 

5615. 

May  23 
3 30 

SI 

039 

0-41 

0-41 

7-0 

53  14 

16  38  13-63 
13-61 
13-63 

RA  C.  5625. 

1 0-39 

(7-5) 

87  SI 

Oil 

16  40  2-60 

260 


14  ri 
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Dftt*. 

Month  | Fractkm 
and  Day.  c.f  Y<«r. 

Mugllt- 

licit 

nbacrrwi 

Apftoxi- 

tmUc 

North 
Pol  nr 

DirtuiirvA 

M**n«  Hlpcbt 
January  1.  IK>I 

H.A.C.  6802 

a.  Aquiluv 

„ . 

A.  m l 

July  30 

0-5# 

(1-5) 

61  29 

19  44  8-75 

Aug.  1 

0-58 

8-79 

2 

0-59 

8.60 

4 

0-59 

8-63 

8 

080 

8-72 

10 

0-6! 

8-B7 

29 

066 

8-77 

Wit.  30 

0.91 

8-74 

B.A.C.  6833,  3 A.]«iil*. 

July  15 

(854 

(3-5) 

S3  56 

19  48  37-05 

18 

054 

37-69 

21 

055 

37-97 

28 

057 

37-92 

30 

0-58 

37-87 

Aug.  1 

0-58 

37-95 

2 

059 

37-95 

4 

059 

37-84 

Sot.  30 

091 

36.03 

B.A.C.  7171 

a Cygni. 

Jan.  7 

0-02 

O-o) 

45  18 

20  3 6 4 7-81 

July  28 

0-57 

47-70 

Aug.  5 

059 

47-56 

15 

062 

47-70 

B.A.C 

7256, 32  Vnlpocul*. 

July  28 

057 

(4  5> 

62  27 

20  48  45-88 

Aug.  2 

0-59 

45-91 

4 

0-59 

45418 

5 

0-59 

45-91 

9 

0 61 

45-82 

10 

061 

45-91 

15 

062 

45  91 

51 

067 

•1589 

Sept.  12 

070 

45-92 

UJl.C.  7336,  61*  Cygni. 

Oct.  6 

0-76 

(5-5) 

51  55 

21  0 48-26 

IHilo. 


M"t!  ill  | Unction 
all')  Day. ' t Year. 


Mniroi. 

Appnai- 

mito 

M'iii  Right 

tu4& 

North 

Aoceaaioo. 

i.hurrml. 

I'.-lBr 

Janairjf  l.  1861 

Distance. 

B.A.C.  736B,  t Cygni. 


j 1 

A.  *4.  * 

July  28 

0-57 

(30) 

00  20 

21  7 8-87 

Aug.  2 

059 

893 

4 

0*59 

896 

5 

059 

8-92 

8 

060 

8-95 

9 

061 

8-97 

10 

0 61 

8-95 

15 

0-62 

8-98 

31 

007 

8-91 

Sept.  5 

0-68 

903 

» 

069 

902 

12 

0 70 

8-92 

Oct.  6 

0-76 

8-99 

II  tv  29 

0.99 

8-9B 

30 

1 00 

9-05 

B.A.C.  7478.  £ A>|u«m. 

Ang.  5 

0.59 

(3.0) 

96  10 

21  24  23-77 

1 5 

0-60 

23-84 

9 

0 fit 

23-78 

10 

0-61 

23*81 

.5 

062 

23-69 

31 

0 67 

23-79 

Scjit.  3 

0-67 

23  Bl 

B.A.C.  7561 

• Pi>g*§i. 

Aug.  9 

061 

(2-5) 

60  45 

21  37  30-35 

10 

0 61 

30-35 

15 

0-62 

30-34 

31 

0-67 

30-38 

Sept.  3 

067 

30-33 

5 

0-68 

30-31 

e 

0-68 

30-29 

9 

0.69 

30-30 

17 

0.71 

30-28 

27 

0.74 

30-45 

Oet.  6 

0-76 

30-28 

Dec.  29 

0-99 

30-37 

30 

1 00 

30-39 

B.A.C.  7627, 

16  Fegaai. 

July  28 

0-57 

(5-5) 

64  43 

21  46  52-58 

Aug.  15 

0-62 

5260 

Sept.  3 

0-67 

52-55 

Ihile, 

Month  Fraction 
and  Dijr,  t.f  Y «*r- 

M&gni- 

ttj'l* 

nlwrad. 

Approxi-  I 
mate  < 
North 
Polar 

PI  "111  DC'.*.  | 

Mean  Right 

AactfOjiiiiii. 

Jannary  1,  l«4_ 

1)  A C.  7627, 

16  1‘egaai. 

A.  «.  A 

-Sept  5 

0-68 

(5-5) 

<H  43 

21  46  52-58 

0 

068 

52-62 

9 

009 

5265 

12 

0.70 

52-56 

17 

0-71 

52-60 

27 

0-74 

52-45 

Oct.  6 

0-76 

52-60 

12 

078 

5255 

B.A.C.  7688. 

a Aquarii 

Sept.  3 

0-57 

(3-0) 

90  59 

21  58  47-79 

6 

0-68 

47-77 

9 

0-69 

47-73 

II 

070 

47-84 

14 

0-70 

47-75 

17 

0-71 

47-84 

B.A.C.  7773,  t Aquarii. 

Sept.  II 

070 

(4  6) 

98  27 

22  9 39-13 

B.A.C.  78M, 

4 Aquarii 

Aug.  29 

0-6(1 

(40) 

90  49 

22  28  22-01 

Sept.  14 

0-70 

21  97 

17 

0-7 

21  99 

21 

0-72 

21-88 

27 

0-74 

21  97 

ll.A.C.  7908,  i Pegaai. 


Jnn.  14 

004 

(3-D) 

79  53 

Aug.  31 

0-67 

Sept.  3 

067 

5 

0^68 

6 

0-68 

II 

0-70 

12 

0-70 

14 

070 

17 

0 71 

21 

0 72 

27 

0-74 

Nov.  1 

084 

Dec.  30 

1-00 

22  34  40-84 
40-81 
40-79 
40-74 
40-77 

40-81 

40-70 

40-76 

40-75 

40-80 


Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at  Edinburgh  in  ism 


Mujtnl-  I mate  I Mono  Right 


Mntfni- 

mi  Alt-  St.  ill  Hiclit 

tll'lo 

Nielli  Asctmtinti, 

mm3  Day. 

t ractinn 
Year. 

oWrtfrl. 

PoUr  Januarr  l,  180} 
lii*f  nnen. 

II.  A 

-C.  8031 

a I> 

i-KHtii 

Jan. 

7 

0-02 

(20) 

75 

32 

A. 

22 

m. 

57 

5923 

14 

0-04 

59-36 

29 

0-66 

59  25 

31 

067 

59  22 

Kept. 

5 

0-66 

59  25 

0 

0-69 

59-23 

II 

070 

39-25 

14 

0-70 

59-38 

16 

0 71 

39-22 

31 

0-72 

59-21 

24 

0-73 

59  26 

B.A.C.  8105, 

/ Puwiiini 

Aiir. 

29 

0 66 

(4-5) 

87 

28 

23 

to 

6-91 

So  [it. 

6| 

068 

6-93  1 

Month 
Mil  IXtjf 


ll.A.t'.  8103,  y J'ijtcium, 


St*j»l.  10 
24 


0-71 

(1-5)  97  28 

073 

nine  Anrtn  Artymin 

‘ "v**0"  T"Im  LImumjUB 

«f  5«t-i PiMmicf. 

H.A.C  8232. , PiKium. 


10  6-90 

(182 


H.A.C.  8169, 

iv  Ptuviim. 

! Aug.  29 

0-66  (5-5) 

89  29 

23  19  57-63 

Sept.  14 

070 

57-56 

16 

0 71 

57-61 

21 

073 

57-69 

Oct.  20 

0-80 

57-59 

Aog.  29 

066  (4.5) 

I a * 1 * fc.  t. 

85  7 23  32  57-33 

Sept.  6 

066 

57-35 

9 

069 

57-34 

14 

0-70 

5712 

16 

071 

5731 

24 

0-73 

5734 

,Oet.  20  1 

0-80 

57-33 

I !>  0-03 


II.A-C.  8233,  . l'lsrillln 
»3  I (IS)  85  7 


85  7 23  32  57-19  ! 

57-11 


B.A.C.  8331,  u I'iitnum. 

SePt-  l«  0-71  (4-5)  I 83  53  23  52  19-63 

30  0-75  19-71 

Oct.  13  0-78  1 197* 

14  0 79  ! 1967 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1864;  AND  THE  METHODS  OF  TIlEIll  REDUCTION. 


Pages  330  to  352  contain  the  Transit  Observations  of  stars  for  1 864,  similarly 
with  thoso  for  1849,  where  tho  methods  of  reduction  are  more  fully  described  ; 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  wore  actually  more  numerous 
than  hero  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out ; also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  clock-corrections  and  instrumental  errors. 

The  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  he  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa- 
tion. 


Intervals  of  the  Wires. 


From  17  observations  of  a Ursa;  Minoris,  above  and  below  the  Pole,  in  the 
year  1864,  (and  after  January  of  that  year  when,  in  order  to  replace  Wire  V, 
broken  a few  days  before,  the  whole  system  of  wires  was  renewed),  the  inter- 
vals of  tho  wires  and  their  Equatorial  distances  from  their  mean  or  middle 
point  were  fouud  to  be,  the  star  being  above  tho  Pole. 


Wire 


I. 

II. 

III. 

IV. 
V. 


+ te  58 1 

+ 8 345 

- 0-0B7 

- 8-310 
- 16-525 


Equatorial 


These  values,  sensibly  different  from  those  of  1863,  as  belonging  to  a differ- 
ent set  of  wires,  have  been  employed  in  the  reductions  throughout  the  year ; 
using  for  Polaris  (whose  Declination  varied  botween  88°  34'  56  and  88  35 
45’)  the  following  quantities  or  thoso  adapted  to  a declination  of  88  35',  with 
the  amount  of  alteration  due  to  each  additional  second  of  Declination  added 
under  the  term  — 


Wire  I.  +11  11-00  + n x -133- 

...  II.  + 5 37-57  + n X -067 

...  III.  - 0 3-53 

...  IV.  - 5 30-40  - n x 007 

...  V.  - II  8-70  - n X -132 


Declination  88°  35' 


and  for  8 Ursa;  Minoris  (whose  Declination  varied  between  86°  36' 


IOJS.-JHIHOII  abthokohicju.  observations,  tot..  xm. 


0°)  and 
(4  z) 
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86*  36'  40")  the  following  quantities,  or  those  adapted  to  a declination  of  86' 36', 
with  the  amount  of  alteration  due  to  euch  additional  second  of  Declination 
added  under  the  term  — 


Wire  I.  + I 39  05  + n x -023 
*••  II.  + 2 20-71  + n x -012 
— III.  - 0 148 

• ••  IV.  - 2 20-21  - n x -012 
•••  V.  - 4 38-60  -«x  -023; 


Declinalioo  86’  36’ 


The  correction  gcnorally  for  tlio  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 

| Sum  of  Equatorial  interval*  for  the  Wire*  observed 

Number  of  AV lies * TOS0CttDt  of  Star*  N.P.D., 

this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

W ith  close  Polar  stars,  the  Sint  is  used  in  place  of  the  Arc. 

1 ho  signs  and  order  of  the  W ires  are  to  be  changed  when  the  star  is  below 
tho  Pole. 

In  the  column  entitled  " Reduction  to  the  Mean  of  the  Wires,”  either  the 
simplo  arithmetical  mean  of  the  Wires—  if  5 were  observed — is  entered;  or,  if 
a less  number,  the  reduced  moan  according  to  the  method  already  explained 
and  the  quantities  above  given. 


vuiuir.Miu.xs  run  INSTRUMENTAL  DEVIATIONS. 

These  deviations  are  three  in  number,  and  are  severally  termed,  Collimation 
error,  Level  error,  and  Azimuth  error. 

The  Gemmation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
le  o yeet  glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
f.,r  T rotat,on  ’ and  is  mechanically  positive,  or  is  positive  as  a correction 
nhiept  *i  ,Je?  31  a^*tudes  both  above  and  below  the  horizon,  when  the 
tion  k mu  0,VU!tUrt0  Ule  eaSt  °f  thc  8aid  l,lune 0 -012,  the  diurnal  aberra- 
collimationL  U*  °r  practicid  convenience,  in  the  sum  representing  the 

horizon  -*8  tb°  anbde  inclination  of  the  axis  of  rotation  to  the 

rection  for  all  obip.'t'  '!  'CItical  P^e*  and  '8  mechanically  positive,  as  a cor- 
Western  end  is  higher  than^liemherZOn'  *****  **  bdoW>  wben  the 

sumed  approximately  of  deviation  of  the  axis  of  rotation  (pre- 
horizontal phme  • and  is  • m tl,e  Knat  and  West  line,  measured  in  a 

South  of  tho  Zenith  or  Nadir  positive  as  a correction  for  all  objects 

the  Western  end  of’sjd  , negat,V°  '°r  thoso  North  of  the  same,  when 
1 8aid  ax,s  dev»te»  towards  the  South. 


Digitized; 
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CoLLIM ATION  AND  LEVEL  ERRORS. 


These  are  determined,  as  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye  piece,  anti  by  measuring 
micrometrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit -instrument’s  axis. 

For  dates  between  the  epochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth -thermometers,  as 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  be 
probably  desirable. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  tlio  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  l>e  employed  with  safety 
when  the  stability  of  the  instrument  can  1m;  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head;  and,  as  set  forth  both  in 
tho  Introduction  to  this  volume  and  the  Report  to  the  Board  of  Visitors  for 
1870,  towards  the  end  of  the  volume,  see  pp.  It  50  to  n 57,  they  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made  : — 


In  the  course  of  the  year  31  combinations  of  either  a,  or  8,  Ursa*  Minoris 
ami  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  the  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 


Azimuthal  Error. 


Azimuthal  errur  - 


It.A.  lBt*-n.A.aJ*-(ol«.tr.  1st  * - oU.tr.  »l  *)- clock's  loss  in  the  inter™! 


c 


Edinburgh  Transit  Observations  for  1864. 


TABLE  I. 


Adopted  Instrumental  Corrections,  expressed  in  Seconds  of  Time  for  convenience  of  application  to 

Time  Observations. 


Bute. 

Colkmatloa. 

1864- 

a 

Jan.  2 

-0-15 

8 

-015 

4 

-0-15 

S 

-0-15 

7 

-0-15 

• 

-O-IS 

10 

-0-15 

12 

anomalous 

II 

-0-06 

16 

-0-00 

17 

-0-06 

IB 

-0  06 

IB 

-0  06 

20 

-006 

SI 

-0-66 

83 

-0  06 

23 

-0-06 

84 

-0-06 

26 

-0-06 

87 

-0-06 

28 

-0-08 

Feb.  2 

-0-06 

S 

-0-05 

4 

-0-06 

Mar.  7 

s 

9 

10 


+ 0-11 
+ 011 
+ 0-10 
+ 0-10 
+0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-10 
+ 0-09 
+ 0-09 
+ 0-09 
+ 009 
+ 0 09 
+ 0-09 


7 - 0-08 

8 - 0-06 

9 - 0-08 

10  - 0-08 
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31  -0-06 
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Audited  Instrumental  Corrections,  expressed  in  Seconds  of  Time. 
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The  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

Collirottion  correction  x ^ gU|.,  jjortlT  pol„  Uiauiice, 
the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

cob  Star'*  Zcntilt  Distance  Soaib 
Level  correction  x #lD  StM..f  Swtb  Polar  Diitancc, 

the  sigu  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

Rko  Star's  Zenith  Pittance  Sonth 
Azimuthal  correction  = ajn  Stay8-g<->rtb  P„lar  bjaunc», 

the  sign  being  positive  for  a star  above  the  Pole  and  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  and  North  of  the  Zenith  ; but  negative  when 
above  the  Pole  and  to  tho  North  of  the  Zenith. 


Correction  of  the  Clock. 

For  computing  the  errors  of  the  Clock  and  tho  Azimuthal  errors  of  tho 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  tho 
principal  stars  for  January  1,  1864,  has  been  employed,  and  was  kindly  com- 
municated at  tho  time  by  G.  B.  Airy,  Esq.,  Astronomer  Koyal,  as  being  the 
same  employed  by  him  for  reducing  tho  Greenwich  Observations  of  1884. 
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The  Moan  Right  Ascensions  are  converted  into  Apparent  for  any  day  o! 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  the  observed  t nitwit-  of  the  stars  in  the  foregoing  Table  {excepting  the 
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close  Polar  stars),  i ho  correetimis  of  tlie  instrument  being  previously  applied, 
comparci!  with  the  Apparent  Right  Ascensions  computed. 

'I  lie  Corrections  of  the  Clock  thus  iletenniued  are  contained  in  the  column 
entitled  ‘‘Correction  of  Clock  observed." 

Hie  sign  + prolixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow  ; (lie  sign  — that  it  is  fast. 

On  account  pari  It  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  fivipirully  of  swerving  in  the  azimuthal  position  of  the  Transit  Instru- 
ment as  produced  by  changes  of  temperature  acting  on  its  supporting  stone  piers 
during  the  observations,  the  “ Adopted  ( ‘lock  l ’oiTCctions  " have  been  generally 
obtained  by  graphical  projection,  and  the  stars  of  each  night  have  ln-en  used 
much  more  by  tliriiiseKc-»  than  with  reference  to  those  of  preceding  and 
following  nights. 

At  the  same  time,  to  aflord  a tabular  view,  in  the  usual  manner,  of  the 
march  ot  the  t lock,  its  daily  errors  at  if’  Sidereal  Time,  ns  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 
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20  67 
29-67 
29-67 
2967 
2070 
20-70 
29-70 
20-70 
20-70 


29-81 


I.,- 

Ivxti-rioi 

Wind. 

Clouds. 

Eat. 

Yuli,* 

Carlo 

Mean 

Tl.*r- 

«n*v 

Thcr- 

ttll>- 

Velocity  <l*i 
mile*  prr 

Apparent  Zenith 
DuUftC*  South. 

of  Ob*. 

N\  Polar 
Dirt., 

IIH'W, 

Kfthr 

llutlfX  HD'I 

Max. 

= 10. 

J»n.  1. 

Throi-tli*,. 

1804 

33-7 

. 

33-3 

a . # 

* 

32-8 

31-8 

+ 46  2 3 8 

- 160 

,360 

30-8 



,|11M 

.50-6 

.a.  ...... 

... ... 

4 

+ 3 39  45-7 

- 8-6 

. 

290 

•a.  . . .... 

.♦..a. 



+ 54  11  34  2 

- 18  5 

.....  . 

29-0 

...... 

6 

+ 47  37  45-5 

- IS  2 

290 

290 

7 

+ 34  40  56-0 



- 17-6 

317 

37-9 

• 

38-7 











38-7 

7.  W 

0 

6 

+ 45  25  11-4 

- 1 53 



38-3 

.....a 

7 

+ 49  1 37-1 

- lfl-5 

1 

38-5 



6 

+ 46  2 6-4 

- 161 

38-5 

384 

38-0 

7 

+ 4 35  37  2 
+ 61  31  6 9 
- 7 55  0-7 

64 

7 

17  6 

............ 

...... 

6 

- 0-6 

38-0 





• 

+ 20  19  54-6 

- 12-0 

3S0 



...... 

6 

+ 4B  49  45-5 

- 18-1 

...... 

380 





5 

+ 53  44  55-7 

-186 

3S-0 

.....a. 

...... 

4 

+ 44  29  47-4 

- 17  8 

36-4 



...... 

3 

- 13  7 43-8 

- 11-7 

36-9 

36  4 
36-0 





6 

+ 37  45  55-8 

- 17-7 





— 





37-0 

363 

4.  N.W. 

3 

6 

+ 20  10  55-6 

- 12-2 

36-2 



6 

+ 22  50  36-6 

- 13-2 
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6 

+ 23  51  17-2 

- 13  8 

36-4 

...... 

6 

+ 53  44  56-5 

- 18-6 
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•a.... 

7 

+ 44  29  46-0 

- 17-7 
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7 

+ 54  II  35-7 

- 18-8 
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- 18-2 
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35  8 

7 

+ 34  40  53-9 
+ 37  45  55-7 
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...... 

6 

- 17-5 

37-3 

35  9 
35  8 



8 

+ 49  59  49-0 

- 18-1 

41-1 

38-0 

38-0 

0 

1 

8 

+ 3 30  44-5 

- 7-2 

(a)  Wind  inoraMing  rapidly. 


(6)  Bad  definition. 
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Itabob  otkbb  Object  Obxekveh 


Clock 
Sidereal 
Tin*©  of 
OluKTYBtion. 


Clowds. 


Velocity  (in 
minute*  per 
hour),  mi  l 
Direction. 


Pointer. 


Name  or  Description. 


Na'lir 

Nadir 


0-593 


$ Cora*'- 


j 54  0 

2 84-6 

65-0 

11  5 0 14  0 

2 53-1 

55  9 

54  0 

2 61-7 

65-8 

11  42  35  281  0 

2 37-6 

46-8 

12  55  22  267  55 

4 40-8 

49-6 

j 261  25 

0 56-7 

65-1 

13  1 3 14  254  5 

4 31  3 

40-6 

13  22  47  285  20 

4 39-0 

48-8 

13  31  37  238  35 

2 26-7 

36  8 

13  37  15  266  35 

1 38  3 

46  1 

13  4 4 0 54  0 

2 53-7 

55-1 

! 54  0 

2 64  3 

66-4 

10  45  0 54  0 

2 52  0 

550 

54  o 

2 63  0 

66  6 

11  7 21  286  55 

3 40-4 

493 

11  15  49  271  45 

3 45-0 

528 

• 

t 

» 

+ 53 

44 

57-3 

+ 44 

29 

47-2 

+ 54 

II 

353 

+ 47 

27 

46  5 

+ 37 

45 

54-5 

+ 49 

59 

50-6 

+ 28 

34 

23-3 

+ 29 

17 

12-4 

+ 30 

45 

6-1 

+ 33 

56 

49-1 
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Date. 


IbiM. 

April  12 


April  l » 


Observations  with  the  Mural  Circle  at  the  Royal  Orservatory,  Edinburgh,  i>-  the  Year  mi 

J *;j-  k»«J  WioJ- 

zr:  Thor-  - - — 


NlAk  OH  O/JIKH  On/CCT  I Mini-  mVXIi 


..  Clock 

1 Si.J.  rv.l  . 

I'"l°  “H  Tin*  at 

' 4 * 01iH.r*aljosi 


Mii-rna-opn.  j 


April  19 


April  So 


April  2 1 


April  29 


asov 
3996 
4153 
4199 
4 3 lit 
4121 
4503 
4550 


4364 

4421 


4157 

4729 




9 Coma?- 

60 

60 

Nadir  II  

Nadir  |||| 

4457 

4313 

4575 
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Nadir  ||  

Nadir  f ||  , - 

Nadir,  
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Nadir  | |j 

3 Coauo 

Nadir  ||  I 

Nadir  | 
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Nadir  "|| 
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Nadir 

Nadir 
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Nadir 


54 

0 

II 

42 

37 
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0 

12 

13 

56 

262 

35 

13 

5 

5.H 

261 

20 

13 

15 

14 
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3 

13 

24 

32 

265 

0 

13 

32 

19 

236 

40 

13 

30 

0 

54 

0 

51 

0 

11 

22 

0 

51 

0 

.... 

*» 

54 

0 

ii 

15 

51 

27  J 

43 

it 

42 

10 

28( 

0 

12 

13 

$« 
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35 

12 

21 

20 

293 

IS 

12 

ftft 

21 
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33 

13 

6 

2 

261 

20 

13 

22 

50 

283 

20 

13 

31 

40 

236 

3', 

II 

12 

ii 

54 
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“■ 
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0 

13 

32 

0 

34 
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54 

o 1 
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53 

26 
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35 

13 

6 
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261 

25 
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17 

0 

34 

0 

34 

0 

12 

37 

0 

34 

0 

• a. 

.... 

54 

0 

14 

254 

5 

9 

58 

270 

5 

14 

29 

0 

34 

0 

54 

0 

12 

12 

0 

54 

0 

13 

•a.. 

- 

34 

0 

13 

21 

251 

5 

13 

24 

58 

265 

0 

13 

36 

31 

266 

35 

M 

10 

0 

270 

6 

14 

36 

0 

34 

Cl 

34 

0 

M7°  ISu, 1r 

meter. 

A. 

1 

I B. 

******  1 

[ 2 40-3 

30-3 

0-578  29-83 

2 13  2 

23-1 

0-500  29-83 

4 40.3 

48-7 

0-300  23-83 

5 S3  2 

61-8 

0-500  29-B3 

2 S3  2 

34-1 

0-500  29-83 

2 63-2 

651 

0-300  

1 2 32-2 

54-3 

0-500  29-70 

2 62-0 

65  0 

0-500  

2 42  2 

51-9 

0-500  29-70 

1 2 13  1 

23- 1 

0-56 1 29-70 

3 53-0 

62-3 

0-539  29-70 

6 17 

1 IS 

0-379  29-70 

3 33-6 

42-S 

0-500  29-70 

3 107 

21-1 

0500  2970 

2 53-7 

36-9 

0-300  29-70 

2 63-1 

66  7 

0-500  ...... 

2 53-3 

56-3 

0-500  29-47 

2 63-6 

65-8 

0-300  

Th»  — 

1 b"r  i mo-  Vftladtjr  (m 
" meter.  ,niU‘!*  l'r 
Fahr.  I'mii-X  no.! 
I*"!|r  Dirvclion. 


44-7 


43  2 
43-0 
43-0 
43-0 
13-0 


46-0  49-8 


44  8 

41-0 
9-8 
59-S 
33-8 
51-1 
42  4 
22-8 
52  7 
02-2 


•is-o 


48-3 


2 51  2 
2 93-9 
4 39  4 

0 30-6 
2 53  0 
2 61-0 

2 53  2 
2 63-4 
4 36-6 

1 13-7 

2 53-1 
2 61-5 

2 58-1 
2 62-6 
4 25-6 

3 30-3 
1 37-2 

1 10-4 

2 53-0 
2 62-3 


52- 2 
52  0 
20-4 
69-2 
42-8 
80-7 
52  4 
32-2  j 

53- 7 
63-8 

54- 0 
66-4 
47-6 
59-6 
53-9 
64  0 

52-3 
631 
47  2 
23- 1 
SI-0 
62-7 

56- 9 
66-9 
32-3 
36-2 
47-4 
20-0 

57- 0 
65-5 


0-58O 
0-600 
0-590 
0-558 
0-760 
0 622 
0 500 
0-577 
0-500 
0-500 

0-500 
0 500 
0-S0O 
0-626 
0-500 
0-500 

0 500 
0 500 
0-522 
0 500 
0-500 
0-500 

0-500  | 

0-500 

0-758 

0-500 

0-4O2 

0 697 

0-500 

0-500 


29-45 
29-15 
29  4 5 
2945 
29-45 
29-15 
29-45 
29-15 
29-50 

29-66 

29-66 

29-66 

29-66 

29-98 

29-98 

29-98 

29-98 


520 


32  5 


52-4 


46-8 

46- 8 
48-7 
48-9 
48-9 
48-9 
48  1 

47- 2 
51-2 

51*2 

41-2 

51-2 

51-7 

51- 9 
52  0 

52- 1 
32-0 

55  0 

5-1-9 

54-9 

54-8 

52-4 


Cloud*. 


M*s.  x 10, 


I.K 


1,  \Y. 


52  5 
52-5 
31-6  32  5 


29  98  1 50-0  48-0 


I,  E. 
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1 48-3 
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iJfar-ntZniithlN' 

Dutftocv  &41L 

to*. 
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Ism. 

ii 
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- 17-S 
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-134 

+ 49  59  30  5 

-in 

+ 28  34  22-2 

-13-5 

| + 27  23  24 

-114 

+ 33  S 133 

- 114 

+ 31  0 41-0 

- 144 

+ 2 40  10-6 
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..... 



+ 37  45  341 
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+ 49  59  53-0 

-17-1 

+ 29  Si  20  2 
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Date 


1861. 
May  3 


May  9 


May  16 


May  17 


Mar  21 


St ak  on  otiick  Owac-t  CiMonn. 

No.  In 
British 

Awi.Ca*  Nine  or  Deaeription. 
Uloicuc 


1660 

1628 

1678 

1723 

1797 


5071 


1621 

4662 

4678 

4728 

1766 

4797 

1863 

1931 

4992 


4723 

1797 

4663 

4912 

5001) 

5071 

5261 


4652 

1694 

1723 

4797 

4B20 

4863 

4931 

1992 

5071 


Nadir 

Nadir 


Nadir  || 
Nadir 

Niulir 

Niulir 


»)  ' 


Nadir  | 
Nadir 


Nadir 

Nadir 

Nadir  || 
Nadir 


y Serjir-nlia- 
N. dir  ||  j... 
Nadir  ||  — • 

Nadir  ||  |..- 
Niulir  ||i 


li). 


Hagai. 


6-5 

80 

70 


60 

70 


Clock 
Bit  left  *1 
Time  uf 

Pointer. 

Micmtcnf.'*. 

Micro- 

muter. 

A. 

n 

k. 

•a 

*. 

0 

13 

14 

0 

54 

0 

2 

.52.3 

53  1 

0500 

54 

0 

2 

62-7 

61-7 

0*500 

13 

31 

45 

216 

35 

2 

16-2 

25-8 

0 650 

13 

45 

3!) 

251 

35 

3 

1 10 

21  0 

0-519  j 

13 

57 

A 

257 

35 

5 

56  4 

658 

0-590  1 

14 

8 

27 

260 

10 

5 

22-1 

33  3 

0 500 

14 

23 

13 

253 

10 

i 

39-7 

49-3 

0-581  | 

15 

0 

0 

54 

0 

2 

52-7 

52  9 

0-500 

54 

0 

2 

63  0 

At  4 

0-500 

ii 

0 

0 

54 

0 

2 

52-9 

55-9 

0500 

54 

0 

2 

63  3 

66-9 

0-500  i 

15 

16 

44 

237 

30 

3 

15-0 

25  0 

0-700 

13 

>7 

0 

51 

0 

2 

528 

51  4 

0-500  j 

.. 



54 

0 

2 

63  0 

64-6 

0-500 

13  41 

19 

270 

40 

1 

18-9 

29  8 

0-458  | 

13 

50 

50 

257 

15 

3 

4-9 

15*1 

O-SSO 

13 

87 

14 

257 

10 

0 

512 

64  1 

0 500 

14 

H 

31 

260 

15 

0 

18-1 

30-1 

0 500  | 

n 

14 

27 

217 

15 

5 

35-4 

47-1 

0-600  i 

14 

23 

IV 

253 

It 

1 

35-7 

46-7 

0 581 

14 

37 

51 

252 

88 

4 

119 

53-0 

0-700 

It 

51 

33 

218 

15 

3 

517 

63-0 

0 693 

15 

3 

5 

231 

55 

0 

213 

36d 

0-635  i 

15 

10 

0 

51 

0 

2 

523 

53-8 

0-500  1 

54 

0 

2 

63-0 

65-0 

0-500 

13 

60 

0 

54 

0 

2 

519 

56-7 

O-SOU  1 

54 

0 

2 

613 

66  3 

0-500 

11 

8 

35 

260 

10 

5 

19  6 

27-4 

0-500  | 

11 

23 

22 

253 

10 

1 

38  5 

46-9 

0 500 

37 

62 

252 

88 

| 

46  1 

55-4 

0-500 

M 

54 

55 

249 

48 

3 

50-5 

60-3 

0 612 

15 

8 

51 

256 

80 

4 

12  3 

22  7 

0 500 

15 

16 

46 

237 

30 

1 

19-0 

29-0 

0-500 

15 

50 

55 

273 

so 

s 

1-8 

13-2 

0-500 

16 

15 

0 

54 

0 

2 

51-0 

53-8 

0-500 

54 

0 

2 

63-9 

66-8 

0-500 

13 

30 

0 

54 

0 

2 

54-0 

56-0 

0-500 

54 

0 

2 

63-1 

66-3 

0-500 

13 

50 

80 

257 

15 

3 

3-7 

13-9 

0-800  | 

11 

| 

10 

258 

25 

4 

16  8 

56-1 

0-600 

14 

8 

39 

260 

10 

5 

19-8 

31-2 

0 412  : 

14 

23 

21 

253 

10 

i 

37-7 

46-9 

0- 140 

14 

28 

11 

256 

50 

2 

1-4 

9-8 

0-477 

14 

37 

56 

252 

38 

1 

456 

55  2 

0-500  | 

14 

81 

38 

248 

18 

3 

56-8 

05-6 

0472 

15 

3 

10 

234 

55  0 

24  6 

35-4 

0-618 

15 

16 

51 

237 

SO 

|! 

7-8 

17-4 

0-850 

Darr.nioier. 


la- 

K uteri  or 

Wind. 

TLcr- 

TLor- 

Vnlncity  (in 

miles  per 

mrtcr 

Fshr. 

)n*»N,  tti'i 

tjblir 

Di  nation. 

<vU 

2957 

29-57 
29  57 
29-57 
29-57 
29-67 
29  67 


29-78 

29-78 

29-91 

29-91 
29  91 
29  91 
29-91 
29  91 
29  91 
29-91 
2991 
29-91 
29  91 


29-97 

29-98 

29-98 

29-98 

29-98 

29-98 

29-98 

29-96 

29-98 


23-68 


29-86 
29-86 
29-86 
29-86 
29  86 
29-80 
2980 
29-80 
29-80 


52-0 


50  0 


59  3 


19-1 

49-0 
49  0 
13-0 
49-0 
190 
49-0 


11-0 

41-0 

65-9 


65-9 
65  9 
65-9 
65-3 
65  3 
652 
65-0 
65-0 
65-0 
82-5  65  0 


02-2 


81-6 


63-5 


65-0 

63-0 
63-0 
63-0 
63-0 
63-0 
63  0 
029 
62  1 


530 

52.0 
52-0 
52-0 
52-0 
520 
520 
51-8 
51  8 
51  8 


3,  S. 


s,  a. 


12,  S.W. 


so 


Apparent  Zenith 
DtaUace  Boutb. 

Cor.  Ui 
M<*«a 
N.Poiw 
lHtt., 
Jsn.  1, 

1064. 

Oja 

- 

+ 2 34  26-5 

- 5-6 

1-20  35  19-2 

- 8 6 

1-23  38  6 8 

- 9 0 

1-26  12  31  | 

- 9-3 

1-19  8 49-2 

- B-4 

a 



t 3 30  26  3 

- 5-5 

+ 36  38  26-3 

- 90 

+ 23  15  146 

- 6-2 

+ 23  38  1-5 

- 62 

+ 26  12  26-6 

- 6.5 

+ 3 17  454 

- 2 7 

U 19  8 45.5 

- 52 

4-  18  36  55  2 

- 5-1 

+ 14  16  4 6 

- 44 

'+  0 52  31  7 

- 2-9 

+ 26  12  26-4 

- 6 3 

+ 19  8 41  6 

- 5-0 

+ 18  36  53  0 

- 4-8 

4-  15  46  0-4 

- 4-4 

+ 22  21  19-8 

- 5-0 

+ 3 30  25  1 

- 3 1 

+ 39  50  10-8 

- 5-3 





+ 23  15  10  0 

- 4-5 

+ 24  26  56-3 

- 4-6 

+ 26  12  26-3 

- 4 9 

; 4-  1 9 8 42-0 

- 3-3 

+ 22  49  6-6 

- 3-9 

+ 18  36  52-1 

- 3-1 

+ 14  16  1-7 

- 2-3 

+ 0 52  33-5 

- 06 

+ J 30  22-8 

- 10 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  1864 


Star  or  other  Or/ect  Omkevro 


Dale. 


1661. 
May  2-1 


M»v  21 


No.  in 
BrilWi 
Awo.Cn- 
t*l0£l|i 


5264 

5415 


May  26 


May  30 


1 B A 2 
-*«!>» 
■1723 
4716 
4797 
4820 
4863 
4942 
4992 
5071 


4797 

4876 

4934 

4961 

1000 

1071 

1411 

0412 


4809 
4876 
000  [ 
6284 
6114 
6027 


I 


May  3 1 


1694 

4809 

4870 

6001 

6284 


Name  tir  Heacriplioa. 


7 Serpeutia-- 


Nadir  ||  |- 
Nadir 


Nadir 
Nadir  ,| 


Nadir  |H 
Nadir  | 


Nadir 

Nadir 


• Bootia 


Nadir  ffj[ . 


Nadir 

Nadir 


Mafrni 
tade  ob 
urn.! 


i BootiB  • 


/ Scrpentia.. 
o Ophiuclii— 


Nadir 

Nadir 

Nailir 

Nadir 


a Tlootis 

7 SorpentiB- 


7-0 


Clark 
Si<lnri>nl 
Time  of 
OttfnrrnUoi 

Pointer 

. 

5liorm< 

A. 

IH  t. 

! o » 

t * 

11  10  56 

273  50 

2 59-8 

16  7 9 

231  40 

2 44  5 

16  12  0 

14  0 

2 52  4 



54  0 

2 61-8 

13  34  0 

54  0 

2 51-1 

J 54  1) 

2 62  8 

13  50  58 

257  1 5 

3 80 

14  III 

218  23 

4 44-2 

14  8 39 

260  10 

5 16*7 

11  14  32 

237  15 

5 35  2 

14  23  25 

1253  10 

1 33-1 

14  29  12 

256  10 

1 55  3 

14  37  56 

252  31 

4 43*0 

14  55  0 

249  41 

3 -ID-7 

15  .1  9 

1 234  10 

6 24-6 

15  16  62 

237  30 

3 168 

16  10  0 

14  0 

2 52-0 

64  0 

2 62-1 

14  0 0 

54  0 

2 60-0 

54  0 

2 63-0 

14  23  26 

263  10 

1 33-8 

* 

262  20 

0 54-7 

14  51  40 

248  15 

3 51-0 

14  19  5 

244  4S 

4 25-8 

15  5 56 

256  20 

4 13  0 

15  16  52 

237  30 

3 13-7 

16  7 10 

231  40 

2 45-9 

16  14  19 

268  30 

I 51-1 

16  63  0 

54  0 

2 53-6 



51  0 

2 644) 

13  34  0 

64  O 

2 53-0 

54  0 

2 63  5 

14  27  10 

262  40 

2 56-3 

14  39  54 

262  20 

0 50  4 

11  6 2 

260  10 

5 3-9 

11  51  2 

27  3 50 

2 54- 1 

16  8 1 

293  15 

4 10-6 

10  25  31 

269  10 

2 50  0 

17  2 0 

54  0 

2 52*2 

54  0 

2 63  3 

13  41  0 

54  o' 

2 52  2 

54  0 

2 62  9 

258  25 

4 47-1 

14  27  10 

262  40 

2 57-7 

14  39  55 

262  15 

5 50-7 

11  6 3 

260  10 

5 4-8 

11  11  3 

273  50 

3 28 

cope*. 

Ifirnv* 

j DuroToctet 

In- 

Kxtarfa 

Wind. 

Tint 

lllrt* 

ni  t r 
Krtlir 

‘Flier- 

mo- 

meter. 

Kulir. 

Velocity  (in 
rm lea  per 
llaTanr),  HOli 
Direction, 

a 

muter. 

w 

rrriVi. 

700 

0 640 

29  60 

51  B 



55-4 

059H 

29*60 

54-4 

0-500 

29-80 

11-0 

SI  0 

67*8 

0*500 

550 

0500 

2977 

55-1 

48-8 

677 

0-5u(l 

Ifl  5 

0-364 

29-77 

48-7 

lo,  N. 

53-6 

0-609 

i 29-77 

48-7 



26-0 

0 54* 

99-77 

44  8 

0500 

29-77 

48-7 

11*0 

0182 

29-77 

48-7 

64-8 

0-596 

29  77 

62-0 

0-500 

29-80 

500 

0*500 

29  80 



47-3 

31-9 

0-6)1 

2980 

..a... 

47  1 

...... 

27-2 

0-449 

29-80 

53-6 

0-SOO 

29-80 

51-6 

470 

... 

65  3 

0*500 

13-2 

0 500 

29-89 

ISO 

47-6 

666 

0-500 

42*1 

0-626 

29-87 

47-7 

2,  W. 

63-9 

0-500 

29*87 

60  0 

0-658 

2987 

35-4 

0-533 

29-87 

47  5 

21-3 

0-341 

29  87 

235 

0-582 

29*67 

15-3 

0500 

29-87 

47-4 

60*0 

0-500 

29-67 

51-8 

0-500 

29-87 

47  4 

47-1 

60-4 

0-500 





56-0 

0-500 

29-40 

48-0 

39  2 

670 

0-500 

65  7 

0*600 

29-40 

38-9 

7,  N.W. 

01-4 

0-500 

29-40 

16-0 

0-439 

29*40 

63  4 

0*605 

29-40 

17  0 

0-410 

29-40 

600 

0-570 

29-40 

53-1 

0 500 

29-40 

39  2 

36-3 

61-7 

0500 







54-8 

0-500 

29  46 

49  5 

41-8 

66-2 

0-100 

56.5 

0 500 

29-46 

45-6 

10,  w. 

67-0 

0-170 

29-46 

45*6 

18-8 

0-180 

29  46 

455 

12*4 

0-421 

29-46 

12-4 

0-SOO 

29-46 

43-4 

! 

Em 

of  01m. 

Apparent  ZanlU 
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Mew 
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r*t„ 
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8 
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7 
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.......  4»  44.... 
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.■•*4.*4.,.,... 



0 

6 
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7 
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6 
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8 

+ 3 17  41-1 

- 0*3 



8 
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- 3-1 

6 

*-22  49  5 1 

- 3-7 

6 

+ 18  36  49-9 

- 2-1 

...... 

7 

+ 15  45  5fl*f> 

- 22 

...... 

8 

+ 0 52  347 

- 53 

7 

+ 3 30  21-8 

- 67 

0 

6 

+ 19  8 43-4 

- 2-S 

5 

+ 28  18  1-8 

- 42 

.4444. 

6 

+ 14  16  1-7 

- 16 

•4.*.. 

7 

+ 10  -16  33-2 

- 13 

6 

+ 22  21  15-1 

- 2-8 

7 

+ 3 30  22-0 

- 0*4 
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6 

- 2 20  84 
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6 

+ 34  28  564 
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...... 

— 
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6 
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+ 23  17  58-3 

- 3+ 

1 

+ 26  12  11-0 

- 24 
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Data. 


Staa  un  otam  Owlet  Oueartti. 

Not  ii 
Drttinh 
Amo.C* 
lilngil* 

Nmno  or  lVocrl|'llon. 

1864 

Muy  31  3114 
5537 
3686 


July  4 


July  5 


5732 

5767 

5821 

3863 

3917 

6035 

6123 

6213 

6420 

6180 

652B 

6367 


5620 

Ss63 


.Tilly  G 


July  7 


•I  uty  8 


6035 

6137 

6213 
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6035 

6213 
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Nndir  ||  • 
Xulir  || . 


kudc-  ob* 


Nadir  || 
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60 
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a llcreulit, ! 2 3 
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3 0 
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Nadir  ||  

Nadir  || 


16 

8 

7 
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15 
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28 
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15 

16 

48 

1 
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20 

17 
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51 
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..... 

54 

0 

10 

43 

0 

64 

0 

»• 

51 
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274 

50 

17 

2 

49 

279 

45 

17 

8 

0 

275 
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17 

15 

7 

257 

20 

.. 

229 

50 

17 

13 

17 

280 

5 

17 

38 

9 

287 

23 

18 

12 
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45 

IK 

11 

37 

256 

45 

IK 

51 

29 

257 

IS 

18 

58 

43 

276 

13 

19 

5 

7 

258 

30 

19 

12 

0 

54 

0 

34 

0 

16 

16 

0 

54 
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.. 

51 

0 

16 

38 

43 
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55 

17 

15 

0 
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20 

19 

6 

0 

54 

0 

** 



•• 

51 

0 

17 

31 
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54 

0 

51 

0 
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5 

18 

0 

6 
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30 
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12 

10 

282 

45 

18 

30 

0 

51 

0 

- 



— 

54 

0 

17 

0 

0 
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0 

SI 

0 

17 

23 

27 
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16 
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0 
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0-500 

0-500 

0700 

0-638 

0-500 

0-500 

0-500 

0-500 

0300 

0-500 

0-710 

0-500 

0-300 

0-500 

0-500 
0-300 
0 162 
0-550 
0-661 
0540 
0-525 
0-500 
0-484 
0-567 
0-612 
0-584 
0-500 
0-597 
0-500 
0-500 

0-500 

0-500 

0-500 

0-500 

0-500 

0-500 

0-644 


29-41 


62-0 


29-46  56-2  52  0 


29-46  520 

2948  51-5 

29-48  51-0 

29-49  51-1  30-4 


2368 


29-68 
29  68 


33-1  49-5 


- 49-5 
• 49  5 

29-68  49-5 

29-64  52-0  490 


| 

29-30  51-8  33  0 


29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 

29-30 


2938 

30-24 


29-90 

29-90 


53-7 

55-5 

51-3 

507 


54  2 
54-0 
54-0 

53- 8 
538 
54  0 

54 - a 
54  8 
84  5 
54  2 
54  2 
51-0 
540 


52-2 

49-9 


15-0 

44-7 


20,  W. 


14.  S.W. 


3,  S.W. 


3,  S.YV. 


Clonds. 

Eat. 
V nine 
of  Ob#. 

Apparent  Zenith 
l»nUocv  South. 

CoMo 

Menu 
N,  I’uUr 
DiaL, 
Jblt.  1, 
lew. 

Max. 

= 10. 

Jt 

7 

e-15  18  37-2 

+ 27-8 



8 

+ 18  6 22-6 

+ 24-7 

1 

4 

6 

4-39  22  S'B 

+ 2B-3 

i 

6 

+ 39  22  8-2 

+ 28-6 

6 

- 4 8 12-7 

+ 27-7 



7 

+ 45  48  39.7 

+ 2S1 

1 

7 

4*  39  22  5-8 

+ 29-0 

7 

- 5 10  7-5 

+ 28-9 

8 

-48  l-t-3 

+ 2S-« 

1 

6 

+ 45  48  36-3 

+ 29+ 

a 

7 

+ 54  48  21-3 

4-28-5 

7 

- 0 25  34-5 

f 23-8 

a*M4» 

6 

- 0 28  8-9 

+ 28-1 



6 

+ 12  34  19-4 

+ 28-4 



3 

+ 38  1 217 

+ 230 



6 

+ 48  27  52.0 

+ 27-6 

» 

- 5 28  7-2 

+ 23-5 



6 

- 1 43  39-1 

+ 23-5 

...... 

8 

+ 41  30  29  9 

+ 26-7 

...... 

7 

+ 3 39  21-6 

+ 23-3 





+ 43  28  16  0 

+ 27-2 

...... 











* 







0 

7 

- 5 31  10-9 

+ 31-1 
— - 

(a)  Sky  cieudy. 


<*)  Btnra  very  well  defined. 


(c)  Ctfv-le  eleaned  and  lelwenpe  morel  into  Ike  pmenl  (“anion. 


(S  0 


kwkhviuih  asTKOMomcai.  nneitaviTioxa.  rot.,  am. 
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Observations  with  the  Mural  Circle  at  the  IIoyal  Observatory,  Edinburgh,  in  the  Year  1864. 


StAUOR  OTIir.R  (.llURT/T  OllHFItVRtl 


Date. 


18G4 

I Ocl  14 


No.  Ill 
British  ' 

jA*»*i.Cn-  Name  or  Dc*?ri^4>oii. 
t&loglie. 


Mu-ni- 
[tit'K1  "I- 
wrn-iL 


Clock 

ftiilcffrnl 

Tlaso 

OlttiTTiitiiin. ; 


Pointer. 


Oct.  17 


Ocl.  18 


I Oct.  20 


Oct  24 


I Xov.  2 


8204 
B2fi9 
8.115 
8364 
83  (a)  • 
538 


70 

80 


Nadir  ||  1- 
Nadir  fi||  • 


; Nadir 
Nadir 


177 

218 

239 

314 

&r,2 


8330 


833B 

8372 

83 

133 

218 

299 

482 

645 

718 


|(i)  n ClMBiopen.-. 
ft  Caasiojiw- 


Nadir 
Nadir  f 


70 


Nadir  |||j.. 
Nadir  f[||.. 
85  Pi-gasi-- 


Nndir 

Nadir 


m r)  Camiopeaj.. 


455 

538 

694 

776 


902 


Nadir 

Nadir 

Nadir 
Nadir  ff 


8-0 


75 


Nadir 
Nadir  || 

Nadir 
Nadir 
i Pcrmii 
Nadir  _ 
Nadir  f 


A.  m 

«. 

23  27  33 

23  41 

40 

23  58 

41 

0 IS 

34 

1 40 

1 

1 56 

0 

0 20 

0 

0 35 

0 

0 41 

14 

0 50 

2 

0 60 

5 

1 45 

0 

2 2 

0 

23  25 

0 

23  55 

54 

23  40 

0 

23  64 

39 

0 18 

3R 

0 27 

24 

0 41 

44 

0 57 

5.3 

t 30 

7 

2 12 

18 

2 30 

0 

1 6 

0 

1 25 

35 

1 40 

5 

2 g 

14 

2 25 

0 

2 39 

0 

0 10 

0 

3 0 

8 

3 40 

0 

58  40 

3 35  5 

126  30 

1 54-2 

122 

25 

4 16-0 

72 

10 

1 IM 

77  40 

0 43-3 

113 

10 

3 53-7 

251 

0 

1 23-8 

1 251 

0 

1 35-0 

254 

0 

1 23-8 

234 

0 

1 34  0 

121 

20 

0 44-8 

72 

30 

2 512 

92 

10 

2 23-8 

75 

40 

3 22  4 

79 

10 

0 27-1 

251 

0 

1 22-7 

251 

0 

1 35-7 

254 

0 

1 23-8 

254 

0 

I 34  5, 

103 

35 

1 30 

254 

0 

I 21  9 

254 

0 

1 34  9 

68 

30 

3 14-0 

72 

13 

2 50-7 

77 

10 

0 49-4 

no 

15 

1 16-0 

72  50 

2 34-1 

101 

0| 

2 4-5 

72 

40 

1 40-1 

104 

45 

2 14  -0 ' 

73 

25 

1 48-2 

254 

0 

1 25-9 

254 

0 

I 37-0 

254 

0 

1 24-2 

251 

0 

1 36-1 

113 

40 

2 35-2 

113 

10 

3 54-9 

! 66 

10 

1 11-0 

128 

IS 

2 28-6 

254 

0 

1 231 

254 

0 

1 33-6 

254 

0 

1 23-8 

254 

0 

1 34-2 

80  50 

3 7-2 

254 

0 

, l 2-13 

j 254 

0 

1 34-6 

Michacof.1., 


A. 


48-7 

58-8 

221 

54-8 

485 


Miern- 

PK'tur. 


0-609 
0-500 
0-568 
0-806 
0-71 1 


Barometer. 


(a)  Cloudy 


58-4 

0-500 

35-0 

0-300 

46-0 

0500 

35-6 

0-500 

46-2 

0-500 

50-6 

0-500 

58-4 

0-500 

29-8 

0-69O 

26  9 

0-550 

31  1 

0-529 

34-9 

0-500 

476 

0 500 

35-6 

0-500 

45-2 

0-500 

8-4 

0-617 

35-8 

0-500 

45-9 

0-500 

, 17-3 

0-683 

53-5 

0-500 

520 

0-500 

47-4 

0-593 

36-3 

0 503 

7-3 

0-577 

43-0 

0-500 

16-1 

0-500 

SI-0 

0-665 

36-3 

0-500  , 

47*4 

0-500 

35  1 

0-500 

47-1 

0-500 

38-2 

0-450 

57-1 

0-512 

14-9 

0-628 

! 32-4 

0-500 

33-0 

0-300 

46  2 

0-500 

35-0 

0*300 

44-8 

0 500 

9-6 

0-610 

34-9 

0-500 

44-6 

0 500 

, In"  lExterlor 

te  T,"r 


Wind. 


(A)  DuabUt. 


nnv 
I me  tar, 

F«hr. 


mo- 

luster, 

Fahr. 


|"Vi 

20  90 
29-90 
29-90 
29-90 
29-90 
29-90 
29-00 


29-03 


2902 
20-02 
29  03 
29-03 
29-03 

2903 


2925 


29-25 


29-05 


29-05 
29-05 
29-06 
2906 
29-06 
2906 
29-06 
29-13 
29  13 
29-13 


29-33 


29-35 
29-35 
29-35 
29  35 
29  35 


30-08 


30-00 

29-08 


478 


47-2 


404 


44-9 


46  2 


45-1 


444 

-14-4 

41-4 
44-4 
44  2 

43-5 

43-4 


Velocity  (in 

In  tit-,  pc, 

hfinr).  and 
Dirociitm. 


. -rt] 

Cl««d*. 


IM. 

Value 
of  Ok. 


487  47-0 


470 

47- 0 
46-9 

48- 9 
468 
46-8 


45-0 
46-0'  .yg.2 


39-1 

39-0 

39-0 

39-0 

38-9 

38-8 

38- 7 

39- 0 
39-0 
39-0 


45-8  42-0 


420 

42-0 

41-4 

41-0 

41-0 


44-0 


440 

44-0 


Max.  = 10. 


15,  W. 


48-0  45-0  


4,  W. 


7,W 


AnaMslZeaillj 
, Biitara  8eoS] 


C,r.  It 

Km 

nuu 

1. 

18R. 


- 15  17  50-7  + St-7 
+ 52  30  23-2  + 286 
+ •18  2 7 48-1  +28+ 

- I 49  33-2 1+307 
+ 3 39  17-2  .+290 
+ 39  12  23-3  .-224 


+ 47  19  H+l+tJ-l 
4-  I 8 38-7  +273 

+ 18  10  59-3  +27-0 

+ l 41  51-3  +23-1 

+ 5 8 55-3  + »l 


+ 29  34  36-9 


| ..... 

+3IC- 


- 5 28  1 5-1  + 32-7 

- 1 43  43-6  412-1 
+ 3 39  154  +JM 
+ 36  15  15-6  +2M 

- 1 8 38-6  +2+1 
+ 27  0 33-9  4 244 

- 1 19  53-9  + 22-3 
+ 30  15  41-2  +!W 

- 0 31  41-5 1+I4-* 


+ 39  41  id  +*H 
+ 39  12  23-2  1 + 252 
- 7 50  I9J  + !"•* 
+ 54  15  56-7  IN 


+ 6 51  88-2  -I*4 


Observations  with  the  Mural  Circle  at  the  Koval  Observatory,  Edinburgh,  in  the  Year  1804. 
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Date. 


|8raB  on  ornan  Onjoo-r  Ombhtio 

No.  in  1 
British 
Aaao.Cn-| 
taiogu- 

Xmbdp  or  Description.  ^ 

1S0I. 
Not.  4 


Not.  S 


Nov.  9 


Nov.  81 


645 

721  j(n) 


Nadir 
Nadir  ( 


V n.'ii  i 

;u'l*’  r4> 
served. 


60 


180 

259 

299 

370 

455 

094 

704 

831 

902 

1055 


314 

455 

521 

094 

831 

980 

1055 


Nadir  ||  ■ 

Nadir  ||  • 


Nadir 
Nadir  ffj| 


i I’ersci.. 


Nadir 

Nadir 


70 


Nadir  | 

Nadir  [ 

fiu  (’nsaiopua* 


8-0 

85 


P) 


1101 

Vaitir  till  

582 
776 
793 
891 
949 
1055 
1101 
1166 
1 OSLO 

naair  [ |i  •••••••••••• 

/,\  

8-0 

— Pal! 

ij  i iuin”**,***,,,**,M 
fJ\  ...a* 

1 +Od 
1 147 

NeJirllH 

...... 

CM 

Sidereal 

Pointer. 

Mien  ♦•opr*. 

Micro-  : 

Hare  meter. 

Time  of 

f)h*crr»tion. 

a 

13. 

meter. 

ffvWll 

tmthn. 

1 32  0 

234  0 
254  0 

101  45 

1 25-8 

1 33  3 

2 9-0 

358 

0-300 
0 500 
0-481  | 

29-98 

1 59  51 

12  9 

29-98 

2 13  48 

74  45 

0 19  3 

237 

0 537 

2998 

2 50  0 

234  0 

1 23  0 

337 

0-500 

29-98 

254  0 

1 34-0 

45-4 

0-500 

0 9 0 

254  0 

1 23-y 

37-3 

0500 

30-02 

254  0 

1 35-0 

45-8 

0 500 

0 25  3 

97  5 

3 8-5 

12-7 

0-300 

30-02 

0 50  3 

92  10 

2 241 

27-9 

0 561 

30-02 

0 57  51 

101  0 

2 0-2 

1-7 

0*540 

3002 

1 9 33 

57  15 

4 7-8 

110 

0*500 

30-02 

, 1 25  34 

113  40 

2 30  9 

33-3 

0 300 

30-02 

S 9 IS 

m io 

1 7-7 

10  7 

0-620 

30-02 

, 2 83  10 

121  0 

0 84 

136 

0-477 

30-02 

2 36  48 

104  50 

4 35-7 

38  1 

0*500 

30-02 

2 0 8 

80  50 

3 2-8 

60 

0-677 

30  02 

3 17  32 

108  20 

4 10.3 

-41-7 

0*500  j 

30-02 

3 30  0 

254  0 

1 21-8 

34-9 

0-300 

30-02 



254  0 

1 37-1 

47-2 

0*600 

0 50  0 

254  0 

1 25-1 

36-0 

0 500 

29-90 



251  0 

1 35-9 

16-0 

0-500 

29-90 

1 0 5 

73  10 

3 15-2 

18  2 

0-630 

1 25  3 1 



113  40 

2 32-4 

33-8 

0-500 

29-90 

114  50 

2 14  0 

17-0 

0500 

23-90 

2 9 14 

66  10 

1 110 

13-8 

0 500 

29-90 

2 46  18 

121  0 

2 34-8 

37-7 

0300 

29-90 

3 3 13 

103  35 

0 44-0 

446 

0-500 

29-90 

3 17  31 

108  20 

4 41-8 

430 

0-500 

29-90 

3 28  1 

98  40 

4 18  1 

50-0 

0-750 

29-90 

3 35  0 

254  0 

1 25  1 

37-0 

0-500 

29-90 

254  0 

1 339 

45-4 

0 500 

1 IS  0 

25-1  0 

1 23-4 

33  8 

0-500 

2930 

254  0 

1 35-7 

45-1 

0-500 

29-30 

1 45  12 

79  10 

0 18-2 

20-8 

0 560 

2 25  26 

128  15 

2 31-9 

31  9 

0 500 

29-30 

123  40 

3 21-0 

24  3 

0-500 

29-30 

2 46  27 

124  0 

2 37-4 

42-1 

0*500 

29*30 

2 56  9 

126  20 

4 1 4-2 

15-0 

0-500 

29-30 

3 17  39 

108  20 

4 41  7 

43-7 

0-500 

29  30 

3 28  10 

98  40 

4 50-2 

53-6 

0-600 

29-30 

3 40  24 

106  15 

2 12-8 

| 14-4 

0 500 

2930 

4 4 38 

81  10 

j 4 16-1 

19-1 

0*500 

29-30 

4 16  17 

105  50 

3 6-7 

9-1 

0-198 

29-30 

4 23  0 

254  0 

1 24  0 

34-0 

0-500 

29-30 

254  0 

j 1 34-9 

44-7 

0-500 

Id* 

[terior 

rriiaf- 

uio- 

)n*Uf, 

iFalir- 


F.tt*«rii 

Ther 

(run 

motor, 

Falir. 


J 


Wind. 


491 


500 


50-6 

SO-3 
SO  2 
500 


44  9,  42  0 


41-2 

41-0 

410 

410 

410 

400 

400 

390 

38-8 


390  37-4 


434)  380 


379 
37-9 
37-9 
37-9 
37-9 
37-9 
37-9 
37  9 
37-9 


47-0 

470 

47- 0 
46-0 

48- 0 
45-9 
45-9 
457 
450 
45-0 
45-0 
45-0 


45-0 


Yolocitj  (1st 
mile#  per 
tinnr),  and 
Directiua. 


Eat. 

Cltmda.  | Value 

of  Cm.  lAppxront  Zenith 
Distance  South 

Max.  = 10. 


10.  W. 


3,  W. 


5,  W 


+ 30  45  37-3  +22-3 
+ 0 43  47-3  +20-5 


7 

0 

0 

• 

7 

8 
7 
0 


+ 23 

0 

36-7 

+ 32-2 

+ 18 

to 

53.4 

+ 30-8 

+ 27 

0 

28-1 

+ 29-0 

- 16 

12 

26-7 

+ 298 

+ 39 

40 

58-7 

+ 25-0 

- 7 

SO 

23-G 

+ 21-9 

+ 46 

58 

362 

+ 19-2 

+ 30 

53 

36 

+ 18-5 

+ 8 

51 

34-5 

+ 14-8 

+ 1 

41 

45-2 

+ 31-2 

+ 39 

•to 

59-7 

+ 25-1 

i + 40 

so 

42-1 

+ 2-1-0 

- 7 

so 

23-7 

+ 22-1 

+ 30 

1 

2-3 

+ 16-9 

+ 29 

34 

III 

+ 15-3 

+ 34 

23 

9-3 

+ 13-6 

j+ *4 

43 

22-4 

+ 11-9 



(«)  Sky  getting  overcoat  (»)  SUra  gottiug  ontleedy. 


«)  Ttae  taken  front  olJ  Transit  Clock,  tu  Controlled  Clock  ha*  atopped. 


(rf)  Good  definition. 


M2 


Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  tuf.  Year  i$ij4. 


Clou*. 

E»t 
Vila, 
of  Oh. 

Cm,  ti 
>l.« 

Arcortnl  Zniit,  V Pilu 

Diilaow  gutih.  I>j|„ 

Jib.  1, 
1 804 

Baa. 

= 10. 

0 • # 

"" 

***** 



6 

+ 45  43  8 4 

19fi 

""" 





— 

0 

6 

+ 29  31  105 

+ 183 



5 

+ 34  23  J.2 

+ 143 

+ 24  43  22  B 

+ 136 

6 

+ 32  15  42-6 

+ 114 

6 

+ ' 12  43  2 

+ 64 

7 

+ 37  12  59-1 

+ 6-3 

••••** 

8 

+ 0 36  25 

+ 26 

7 

+ 0 21  18-7 

•f  10 

0 

6 

M1U.II  eit. a.  . 

+ 0 43  40-0 

+ 36» 



7 

+ 46  58  37-7 

♦ IM 



6 

+ 49  41  484 

r 17*2 

....a. 

7 

+ 31  23  ll-S 

+ 11-1 

9 

+ 32  15  404 

-e  11-3 

3 

s 

+ 34  23  S-J 

+ 144 

7 

+ 32  15  39  6 

+ 114 

7 

+ 7 12  39-5 

4 91 

8 

- 0 IS  16-3 

+ M 

...V. 

8 

+ 37  12  38-8 

+ H 

. a .4  a t 

7 

+ 43  42  194 

+ 4-1 

6 

+ 47  16  31-3 

+ 1< 

.»•««..««  >M  — 
t • .MM  r.1*'  • • 

...... 

MM. 

6 

+ 34  23  ID-2 

+IH 

,.r, 

« 

+ 24  43  19-0 

+ 1+3 

7 

+ 32  15  40-S 

+ 116 

8 

+ 7 12  39  9 

+ 10-0 

5 

+ 39  37  59-S 

+ 81 

„„„ 

7 

+43  42  203 

+ H 

A 

+ 0 21  174 

+ 

> a aver 

STADOB  llflltll  OllJKCT  DoatuVKI 


n*<o. 


No.  in 
UrilMi  | 

A*.n,Ca-  Natto  or  Pi-wriprion. 
tato£«. 


I SCI. 
Nov.  23 


Nov.  28 


Doc.  I 


Doc.  5 


72U 


080 

1054 

not 

1160 

1282 

1301 

1159 

1501 


721 

764 

703 

1055 

1106 


1055 

1100 

1282 

ISIS 

1301 

1431 

1491 


Dec.  7 


1055 
1101 
IISC 
1 282 
1351 
1131 
1401 


Nadir 
Nadir  ff 


■hL'  uli- 
enfcl. 


Nadir 

Nadir 


Tanri- 


Nadir 

Nadir 


N-Jirlll 

A uli  r 


5 0 


t)  Tanri-- 
Nadir  ||  . 
Nadir  i 


Nadir 

Nadir 


Taori.. 


SO 


Nadir  || 
Nadir 


Nadir  || 
Nadir 


0 Tauri- 


Nadir  || 
Nadir  || 


( |.  v!i 

SiiltTid 
Time  ttf 
OUerv.tion. 


I 53  O 


Tuintar. 


2 16  58 


2 510 


3 2 36 


27  21 
39  37 
3 53 
17  15 
37  14 
45  52 
0 0 


1 35  0 

2 13  H 
2 22  38 

2 28  55 

3 17  0 

3 39  43 

4 12  0 


2 41  0 


254  0 
251  0 
I 119  49 

254  0 I 
254  0 

103  35 
108  20 
98  40 
106  IS  | 
B1  10 
III  10 
74  35 
74  20 
254  0 
254  0 

251  0 
251  0 

74  45 
121  0 
123  40 
108  20 
106  15 
254  0 
254  0 


17  25 
40  H 
4 24 
II  45 
17  40 
31  17 
43  55 
0 0 


3 13  0 

3 17  24 
3 27  54 

3 40  8 

4 4 23 
4 16  21 
4 31  17 
4 46  22 
& 20  0 


251 

254 

108 

106 

81 

73 

Ml 

117 

121 

254 

254 


251  0 

254  0 
108  20 
98  40 
106  15 
8|  10 
113  35 
117  40 
74  20 
254  0 
254  0 


M ictv*. 

III- 

trri  • 

n it 

Kxtfriii 

Tln-r- 

A. 

B. 

tnuti-t. 

. i 'V.  r. 

l-alir. 

•wto 

1 217 

35  0 

1 0-500 

29-25 

43-5 

410 

1 33-6 

110 

0-500 



...... 

4 39-7 

415 

0-510 

29-25 

39-2 

1 23-9 

34  0 

0-500 

2910 

■13  8 

41*0 

1 36-3 

46. 3 

0500 





0 43  8 

1 3S-8 

14-6 
42  0 

0-500 

0-500 

29  10 
29-10 

41-0 

410 

4 54-6 

582 

0500 

29-40 

408 

2 17-1 

18.4 

0-418 

29-40 

409 

4 7-8 

12-0 

0-784 

29-40 

40  9 

4 31-8 

33-4 

0-500 

29-40 

40-9 

2 34-2 

366 

0-593 

29-40 

...... 

•10-0 

2 49-8 

52- 1 

0-611 

29  40 

40*0 

1 258 

36-7 

0-500 

29-40 

40-3 

40-0 

1 37-2 

47. 1 

0*500 





1 21-9 

348 

0-500 

29-78 

43-8 

41-0 

1 36-0 

462 

0-500 

a 

...... 

0 MO 

174 

0-500 

29-78 

42-0 

0 12-2 

16-0 

0106 

29-78 

42  0 

3 180 

21-1 

0-578 

29-78 

12-0 

4 38-7 

42-9 

0-037 

29-80 

43-0 

2 131 

14-4 

0-600 

29-80 

42-9 

1 264) 

35-0 

0-500 

29  80 

-12-7 

42-9 

1 358 

447 

0-500 



1 217 
i ai.fl 

34-3 

44-8 

0-500 

0-500 

0-600 

0-320 

29-44 

19- a 

48-2 

4 40-0 
2 17-3 

420 

184 

29-41 

29-44 



48-2 

48-2 

•1  10-1 

138 

0-550 

29-1-1 

•a.... 

48-0 

3 17-7 

207 

0-469 

29-44 

47*4 

4 29  9 

32.5 

0-500 

29-44 

...... 

47-1 

3 50-3 

53-9 

0-500 

23-44 

a....- 

47-0 

3 2-4 

6-2 

0-500 

29-14 

47*0 

1 25-0 

319 

0-500 

29-14 

47  fi 

47-0 

1 35  2 

43-8 

0*500 

1 24-7 

34*3 

0-500 

29  30 

47-8 

44-7 

1 31-9 

41-8 

0-500 

...... 

4 40  9 

44-1 

0-500 

29-30 

44  7 

4 49-8 

53  3 

0-500 

29-30 

44-7 

2 12-7 

15-0 

0-500 

29-30 

44  6 

4 99 

14-4 

0-551 

29-30 

...... 

44*0 

4 31-1 

34-2 

0-477 

29-30 

13*9 

3 50. 5 

55-1 

0-496 

29-30 

43*9 

2 47-7 

51-5 

0-590 

2930 

43*9 

1 244) 

350 

0 500 

29-30 

46-6 

43-9 

1 34-8 

458 

0-500 

Wind. 


Velocity  (ia 
tuilr*  | « r 
Iwiin.  nsd 

l»ire*'t|uu. 


7,\Y. 


4,  W. 


12,  W. 


Digitized  by  GooqIc 


Observations  with  the  Mitral  Circle  at  the  Hoval  Observatory,  Edinbcruh,  in  the  Year  1864. 


3t>3 


Still  Dll  Drum  Outer  0 Unravel,. 


Bute. 


No.  in 
Hntieli 
Amni.Co- 
laUgue. 


Xamu  or  T>o»cti|ilioo. 


M uuu  i 
til  l ' ob- 
•errod. 


I SSL 

Xc.  6 


Jee  21 


9«2 
10  jj 

1101 

nos 

1434 

1459 


N«dlr  | 
Nadir 
i Perwi—' 


. Touri  • 


Nadir  II  - 
Nadir  II  - 


I 2S2  («) 
1301 
1-134 
1459 


Nadir 

Nmlir 


Xc.  29 


)«■  30 


1361 

1434 


1434 

1491 

1930 

2022 

2040 


Nadir  II 
Nadir  ||- 

Nadir  || 
Nadir  || . 


0-0 


Nadir  || 
Nadi  ’■ 


\ in  1 i r "||  

Clock 
Slilaifflll 
Timi!  of 

P<>4B  Ur 

M icruetcpi*. 

Micro* 

meter. 

A. 

11. 

A. 

■44. 

a. 

mvU. 

2 

50 

0 

254 

0 

i 

21-0 

3*1-0 

0-500 

•• 

.... 

• • 

254 

0 

i 

34-9 

111 

0-500 

3 

0 

1 

80 

50 

3 

2-0 

3-2 

0 500 

3 

17 

21 

108 

20 

4 

411 

42-B 

0-500 

3 

27 

55 

98 

40 

1 

50  8 

53*5 

0-490 

3 

10 

8 

106 

IS 

2 

1 1 -8 

13-4 

0-590 

4 

31 

17 

117 

40 

3 

-14-8 

47-6 

0*693 

4 

37 

44 

74 

35 

2 

26-6 

29-4 

0-760 

4 

34 

0 

254 

U 

1 

24*0 

350 

0 500 

251 

0 

1 

35.3 

45-7 

0 500 

3 

40 

0 

261 

0 

1 

23-7 

34-0 

0 500 

251 

0 

1 

36-7 

45  5 

0-500 

4 

4 

22 

81 

10 

1 

12-1 

116 

0-400 

4 

17 

41 

in 

10 

4 

31-6 

33-4 

0480 

1 

31 

10 

117 

40 

3 

49-7 

52-2 

0-498 

1 

37 

43 

74 

35 

9 

27  0 

280 

0*650 

1 

44 

0 

251 

0 

1 

260 

33-9 

0-500 

254 

0 

1 

36-9 

460 

0 500 

4 

4 

0 

254 

0 

1 

24-4 

33-3 

0*500 

251 

0 

| 

34-6 

13-2 

0-500 

4 

17 

41 

III 

10 

4 

308 

32  7 

0-500 

4 

31 

12 

117 

40 

3 

31-6 

53.3 

0 500 

4 

r> 

0 

254 

0 

1 

25-0 

34-0 

0600 

234 

0 

1 

35  8 

44*8 

0-500 

4 

31 

13 

117 

n 

3 

19-8 

52-0 

0 500 

4 

43 

32 

121 

15 

3 

1-2 

5-2 

0*500 

5 

55 

41 

1 12 

15 

3 

30-7 

33  3 

0-500 

0 

10 

is 

1 19 

55 

3 

4 50 

47-1 

0-500 

< 

IS 

39 

73 

35 

2 

59  3 

61-7 

0411 

B 

39 

0 

254 

0 

1 

24-8 

33-B 

0*500 

- 1 

254 

0 

1 

36-3 

33-0 

0*500 

Barometer. 


nfWr 

29-29 


29  29 
29-29 
29-29 
29-29 
29-29 
29-29 
29-29 


3022 

3022 
3022 
30  22 
3022 
30-22 


29-19 


2938 


29-38 

29-58 

29-38 

29-38 

29-68 

29-58 


tn- 

Uifuir 

Thi*r* 

Uil»> 

mi-trr 

Fttlir, 

Esterlor 

TUtt- 

tao- 

meter, 

Fnlir. 

Wind. 

CIimhIb. 

FaHt. 

Vnluo 
of  Ob*. 

Velocity  (in 
mile*  per 
Imnr).  und 
Dir<ot;nn. 

Mrx. 

= lt>. 

45-6 

400 



* 

40*0 

1,8. 

0 

7 



39*9 



6 

39-9 



6 

40-0 

...... 

7 

39-6 



6 

43-1 

39  3 



39-0 

362 

36*1 

3,  N. 

4 

6 

.160 

36-0 



7 

VJ  t 

360 

36-0 





4.1-1 

41-4 



— 



44*4 

25,  S.W. 

3 

5 

40-8 

36-4 

36-0 

..  ..a. ...... 

...... 

6 

...  - . 

35  0 

6 

34-9 

a 



8 

37-1 

34-8 





Apparent  Z.  intS 
1 MpUuoj  South. 

Oar.  to 
Mean 

N-  Point 
Dint., 
Jan.  1, 

• » » 

s 

+ 6 51  29  7 

+ 20-3 

+ 34  2 3 9 8 

+ 114 

+ 24  43  19-4 

+ 11-6 

+ 32  16  42  2 

+ 11-6 

+ 43  42  19-1 

+ 4-1 

+ 0 36  0-7 

+ 4-6 

........ ....... 

+ 7 12  369 

+ 12-2 

-f  37  12  59*5 

+ 6*1 

«f  43  12  18  2 

+ 3.4 

4 0 35  571 

+ 7-2 



..... 

+ 37  13  0-4 

+ 5*9 

+ 13  42  20-7 

+ 2-9 

+ 43  42  19-1 

+ 2-9 

+ 17  16  31-4 

+ 0-6 

+ 38  17  0*5 

- 7-6 

+ 15  57  14-4 

- 99 

- 0 23  35  5 

- 8-6 



...... 

(a)  Fre^aeut  ibuwt-te  of  »K-ut. 


KLMN  II  ir »u II  ArTHOXOMIC.lL  OB4KKVATI084.  Vi<L.  till. 


3 ») 


Diaitized  bv 


( 304  ) 


ROYAL  OBSERVATORY,  EDINBURGH. 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  at  the  Royal  Observatory, 
Edinburgh,  in  the  Year  1804,  reduced  to  January  1,  1864. 


Dole. 

MoirnJ- 

tudo 

<•!•«;  nred. 

Apjiruxi- 

ni.it* 

Hiflht 

Attention. 

M<*n  North 
Polar  Di«Un-?i\ 
January  1, 18G4. 

Month 
*ud  Dnjr 

Fraction 
of  Yotr. 

B.A.C.  20,  y Pcgaii. 

Sept.  21 

1 1 * «. 

0-72  |(2-0,l  | 0 6 

75  34  23  3 

B.A.C.  S3 

Sept.  21 
Oct.  14 
20 

072 
079 
o so 

(0.0) 

0 18 

37  42  26  3 
208 
26*5 

B.A.C.  120 

No*.  8 

085 

(00) 

0 24 

57  10  III 

B.A.C.  133. 

Oct.  20 

090 

8 0 

0 26 

70  19  3-3 

B.A.C.  140. 

Sepl.  2| 

072 

(0-0) 

0 29 

77  32  13-5 

B-A.C.  177. 

Oct.  17 

079  | 7.0 

0 34 

81  23  19-7 

B.A.C.  218,  ^ Cmniopero. 

Oat.  17 
20 

0.70 

0.80 

(44)) 

0 41 

32  54  24  3 
25  1 

B.A.C.  239. 

Oct.  17 
Nov.  8 

079  (4  0) 

085  1 

0 49 

52  14  217 
20*5 

Date. 

Majpu* 

linlu 

otaerrad. 

•M'tvvxl-  1 Mean  NcMl. 

lulur  Distance'. 
January  1, 18G4. 

Aaecuaiou. 

Da  to. 

Magni- 

tude 

otarwl. 

A|'j'rcxi- 

B4to 

Risht 
IlDt  Min 

Mm  Nml 
P"lir  Doting 
Jraoity  1, 1844 

Mouth 
nnti  Day. 

Fraction 
of  Year. 

Monlli 
and  Day. 

Fraction 
of  Year, 

B.A.C.  299. 

B.A.C.  645. 

Oct.  20 
Nov.  8 

0 60 
0-85 

(0-0) 

A.  "I. 

0 57 

<A  1 6-9 

4-2 

OcL  20 
Nov.  4 

080 

0-84 

60 

A.  n 

1 59 

61  49  13! 
NO 

B.A.C.  314,  ^ Cwniopcs!. 

B.A.C.  694. 

Oct.  17 
Nov.  9 

0-79 

0-66 

(i-5) 

0 59 

35  11  55-1 
55-0 

OcL  24 
Nov.  6 
9 

0 81 
0-85 
086 

(7-5) 

2 8 

26  12  26  ? 
261 
270 

B.A.C.  370. 

B.A.C.  721. 

Nov.  8 0 85  ( 74) 

1 8 

17  50  22  0 

Nov.  4 
Dec.  1 

OBI 

092 

50 

2 13 

34  46  453 
41-0 

B.A.C.  455. 

B.A.C.  728. 

Oct.  24 
Nov.  8 
9 

081 

0-65 

0-86 

8 0 

1 25 

73  44  51-4 
49-8 
510 

Nov.  23  ,1  0-90 

(6-5) 

2 IS 

79  47  4-S 

B.A.C.  462. 

B.A.C.  764. 

Oct.  20 

0-60 

7-5 

1 29 

32  43  3 9 

Nov.  8 
Dec.  1 

085 

0-92 

(7-0) 

2 22 

91  2«4 
359 

B.A.C.  524. 

B.A.C. 

776. 

; Nov.  9 

0-66 

6-5 

1 35 

74  54  34  3 

Oct.  24 
Nov.  21 

0 81 
0-39 

(64>) 

2 24 

63  26  135 
11? 

B.A.C.  536 

Oct.  14 
21 

0.79 

0-81 

(6-5) 

1 39 

73  16  10-6 
10-4 

B.A.C.  793. 

Nov.  21 
Dec.  1 

0-89 

0-92 

(8-5) 

2 28  93  IS  *1* 

SI-5 

B.A.C.  562. 

B.A.C.  634.  

Oct.  17 
Nov.  21 

079 
0 89 

(0-5) 

1 44 

_ 

39  11  67-3 
56-5 

Nov.  8 

0-85 

(6-5) 

2 36 

fit  54 

Digitize 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  in  the  Year  1864. 


305 


Date, 


Month 
Aid  Doy. 


Mngni- 

Fraction  oUorred, 
of  Y ear.  j 


Approxi- 

mate 

Rfghl 

Aacocuinn. 


Moan  North 
T.Jar  DliiUtvca. 
Janua ry  1,  1804. 


BAX.  891. 


Not.  9 0*80 
21  , 0-89 


8-0 


V m. 

2 15 


B4  5 6-9 

7-9 


B.A.C.  94 9f  a Ceil 


Data. 

Magni- 

tude! 

ubaerred. 

Approxi- 

mate 

Right 

Aaci'UBioai. 

Mean  North 
Polar  I>i*U!icr>, 
January  1, 16C4. 

Month 
and  Daj. 

Fraction 
<if  You, 

U.A.C.  1 282. 

Nov.  21 
28 

Dee-  5 

1 

21 

089 

091 

093 

093 

0-97 

60 

a.  m, 

4 3 

. , . 

41  14  35  0 
348 
332 
310 
33-4 

Nov.  21 

0-89 

(2-5) 

2 55  | 

86  26  46  2 

U.A.C.  962. 

i Penei. 

Nov.  2 

084 

(40) 

2 59 

40  54  35-6 

8 

0-85 

33  3 

Dee.  8 

0-94 

3*10 

U.A.C. 

980. 

Nov.  9 

0-86 

(6-5) 

3 2 

63  37  37  0 

28 

0-91 

363 

U.A.C. 

1055. 

Nov.  8 

065 

(7-51 

3 16 

68  26  39-2 

9 

0 66 

40-4 

21 

0-89 

40-4 

28 

0 91 

380 

Dee.  1 

0-92 

13-1 

s 

093 

39-0 

7 

093 

40-8 

6 

0-94 

40-B 

U.A.C.  1318. 


D*c.  5 0-93  (6-0)  4 11  33  49  28-9 


n.A.c.  uoi. 

Nov.  9 

21 

28 

Dee.  7 

8 

0-86 
009 
0-91 
093 
0 94 

(8-5)  3 27 

58  46  38-5 
38-0 
4B0 

36- 6 

37- 6 

U.A.C.  1166,  >)  Tfturi. 

Not.  21 
28 

Dec.  1 

5 

7 

8 

0-89 

0-91 

092 

0-93 

0-93 

091 

(3-0) 

3 39 

66  19  4-6 

7-4 
5-8 
4 2 
5-5 

7-3 

B.A.C. 

1347. 

Nov,  21 

089 

(8-0) 

4 15 

64  54  53-8 

U.A.C. 

1351. 

Dee.  7 

0-93 

(65) 

4 16 

73  41  30-6 

U.A.C. 

1361 

Nov.  28 
Dee.  5 

21 

29 

0-91 

0-93 

0-97 

0-99 

6-0 

4 17 

71  16  26-7 
256 
28-3 
27-1 

B.A.C, 

1434. 

Dec.  5 

7 

8 
21 
29 

0-93 

093 

091 

097 

099 

(50) 

4 31 

77  15  55  4 
56-2 
55  5 
56-1 
55  7 

30 

I 00 

55-6 

B.A.C. 

1450. 

Nov.  28 
Deo.  8 
21 

091 

0-94 

0-97 

(6-4) 

4 37 

34  38  42-5 
42-7 
41-7 

B.A.C. 

1491. 

Data. 

Mitsui 

tniio 

obrrtal. 

Approxi- 

mate 

Right 

Aaceaaioo. 

Mean  North 
Polar  Dirituioe. 
Fan  oat  y 1 , 1{U14. 

Month 
and  Day. 

Fraction 
of  Year. 

B.A.C. 

1501. 

Jan. 

4 

0 01 

(8-0) 

K m, 

4 40 

3*4  23  57-7 

Nov. 

28 

0 91 

56-9 

. Dec. 

7 

0-93 

57-5 

B.A.C.  1623,  P Orioiii*. 

Jao. 

14 

001 

(10) 

5 8 

98  21  4B2 

B.A.C. 

1626. 

Jan. 

4 

0-01 

3 9 

19  11  8-1 

IS 

0-03 

7-5 

7-2 

B A C. 

1056. 

.Ian. 

5 001 

(6-0) 

5 11 

81  12  33-1 

'l 

12  003 

33-2 

u 

0-01 

34-2 

BAX.  1683. 


Jail.  1 , 0-01  (6-0) 

n [ 0-03 


6 IS  55  43  51-7 

46-2 


B.A.C.  1696. 


Jan.  12 


0-03  8 0 5 19 


87  1 1 7-3 


B.A.C.  1703. 


Jan-  6 
It 


0-01  (74)1 

0-04 


5 20  73  40  36-6 

34  5 


B.A.C.  1730,  i Orinnin. 


Jan.  12  003  (2-0)  5 24  80  21  100 


B.A.C.  1741. 


Jao.  14  004  (5-4)  4 29  24  22  50-5 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stafls 


OBSERVED  AT 


the  Royal  Observatory,  Edinburgh,  in  the  Year  18G4,  reduced  to  January  1,  1H64.  397 


Dfttfi. 

Skti- 

Af]irnxi 

tudo 

m*tw 

Month  Fraction 

c-laertwl. 

Right 

and  Day.  of  Y«u. 

AiKreneiiTC. 

Mtan  North 
Polar  Diatimcc, 


B.A.C.  2586. 


Feb.  12 
IS 
19 

24 

0-12 

0-12 

0-13 

0-15 

A it. 

7 41 

61  27  49-4 
50-5 
49-1 
49-1 

ll.A.C.  2683. 

Jan.  18 
Feb.  2 

3 

4 
8 

12 

15 

21 

0U5 

0-09 

0-09 

009 

0-10 

0-12 

0-13 

0-15 

9-0 

7 57 

70  46  32  5 
328 

32- 8 

33- 0 
32  9 

33- 4 
31-7 

34- 4 

B.A.C.  2737. 

Feb.  2 

3 

5 

8 

0 09 
009 
0-10 
0-10 

(7-0) 

8 3 

74  58  15-6 
15  8 
14-5 
16-3 

B.A.C.  2748. 

Feb.  4 0 09 

(7-0) 

8 S 

75  35  35  0 

B.A.C.  2867. 

Feb.  2 

3 

4 

5 
8 

15 

Mar.  11 

009 

009 

009 

0-10 

0-10 

0-12 

0-19 

(6-5) 

8 25 

79  28  32-9 

31- 5 
30-5 
30-5 

30- 3 

32- 2 

31- 6 

B.A.C,  2882. 

Fob.  24 

0-15 

(70) 

8 28 

29  35  22-1 

B.A.C.  2971, . Hydro. 

Feb.  3 

4 

5 
8 

IS 

0-09 

0-09 

0 10 
0-10 
0-19 

(4-0) 

8 39 

83  5 4-7 
4-6 

2- 7 

3- 8 
3-5 

Pate. 

Magni- 

tude 

oWurrvd 

Art'"1'-  Mean  North 
“»<"  Polar  DbUote. 
Jaioiarr  1,  18114 

.Vienna  ion. 

1 Month 
And  Day. 

Fraction 

of  Y«f, 

B.A.C.  2971,  ■ Hydro. 

Feb.  19 
Mur.  1 1 

013 
0 19 

14-0) 

A.  m 

8 39 

„ , „ 
83  5 1 9 

4-0 

B.A.C.  3013 

Feb.  15 

19 

012 

013 

(6-0) 

8 43  | 84  9 2-0 
18 

1 

I , 

B A.C.  3053. 

Feb.  4 
A 
6 

12 

26 

Mar.  II 

009 

0-10 

0-10 

0-12 

0-15 

0-19 

(8-0) 

8 50 

80  5 25 3 
21  8 

24- 2 

25- 9 

26- 5 

27- 2 

B.A.C,  3083. 

Feb.  4 
19 
24 

Mar.  11 

009 

0-13 

015 

0-10 

(6-4) 

8 56 

38  38  13  0 
11-8 
12-0 
12-3 

B.A.C.  3133. 

Feb.  19 

25 

Mar.  11 

0-13 

0-15 

0-19 

6-0 

9 s 

85  34  37  9 
39-1 
389 

B A.C  3157. 

Feb.  5 

24 

25 

O-IO 

015 

015 

(7-0) 

9 10 

29  38  54-5 
55  5 
58-0 

B.A.C.  3242,  t Ursa;  Majoria. 

Feb.  8 
19 

24 

25 

Mar.  9 
16 

0-10 

0-13 

0-15 

0-15 

0-19 

0 21 

(30) 

9 24 

37  42  IT-3 
17-0 
180 
19-0 
17-7 

17-9 

B.A.C.  3325. 

Mar.  II 

0-19 

(6-0) 

9 37 

26  7 21-4 

Dale. 


aiid  Day.  nf 


Mngni- 

Apjimxi- 

Moan  North 

tmto 

mate 

Polar  DiaUdcc. 

c*t«crreil. 

1 

Right 

Aaccuunn 

fail  airy  1,  1HII4, 

B.A.C.  3331,  • Leonia. 


A.  m. 

24  »IS 

(30) 

9 38 

65  36  S O 

25  1 015 

6-7 

17  0-21 

4 9 

B.A.C.  3375. 


Feb.  21 
Mur.  II 
15 
17 


015 
019 
0 20 
021 


(6-3) 


9 15 


51  22  40-6 
400 
42  2 
400 


B.A.C.  33B0. 


Feb.  12 
IB 
25 


0 12 
013 

015  90 


9 47 


93  24  9-3 
7-8 

III 


11.A.C.  3420. 


Fob.  21  015 


(7-0) 


9 54  57  48  49-3 


B.A.C.  3427. 


Feb.  25 
Mar.  17 


0-15 

021 


(70) 


9 58 


50  41  50-5 
49-7 


BA.C.  3431. 


Fob.  19 
Mar.  15 


0-13 

020 


(7-0) 


9 50 


50  S3  21-2 
25-2 


B.A.C.  3438. 


Feb.  15 


0-12 


(6-5) 


9 57 


84  20  15-3 


B.A.C.  3484. 


Fob.  19 
25 

Mar.  15 
17 


0-13 

0-15 

0-20 

0-21 


7-0 

80 


7-0 


10  6 


57  54  3-1 

4- 6 
6-4 

5- 2 


B.A.C.  3529. 


16 

0 13 

| 10  13 

19 

0-13 

8-0  | 

25 

0-15 

11 

0-19 

17 

0 21 

| 

82  53  9-3 

10-2 

11-8 

10-6 

11-1 


(5  n) 
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Individual  Observations  or  Mean  North  Polar  Distances  of  Stabs  observed  at 


°*to-  Mount-  AW«oli-  I Mcm  Narth  | Dnla. M 

„ . ..  . >»«!•  Polar  llialanco, ! — ' !£!, 


Fob.  25 

013 

Mar.  11 

019 

15 

0-20 

6-0 

17 

0 21 

30 

0-24 

B.A.C.  3592. 


10  83 


I At.  . Il*i.  I|. 


B.A.C.  3869. 


r me  liar.  Itigfet  ! j.  , 7^7: 

•ml  Day. ! of  Tear.  | Aaecuiicii/ *““■*  ™ 


B.A.C.  4231. 


B.A.C.  3602, 


'Feb. 

25 

0-15 

(7-5) 

10  35 

Mar. 

11 

| 0-19 

15 

1 0-20 

28 1 

0-21 

30  | 

0-24 

B.A.C.  3726. 


15 

17 

30 

April  I 


0-19 

(6-0) 

10  45  1 

0-20 

0-21 

I 

| 0-21 

0-25 

B.A.C.  3821.  (a) 


(8-0)  | II  3 | 20  51  27-9 


019 


B.A.C.  383-1.  3 Leon  is 


Mur.  9 
15 

17 

IB 

23 


0-19 
0-20 
0 21 
0 21 
0-22 

024 

(25) 

11  7 

April  1 1 

0-28 

(8-5) 

13  13 

54  9 23-3 

21 

0-30 

32-S 

29 

0-33 

27  J 

6B  43  56.2 
54-7 
55  2 
54-9 
64-G 


I I | 

(*>  Tab.  N.  P.  D.  differs  l,y  4-, 


B.A.C.  4199, 


j|  April  13  j 0-28 


April  1 1 0-28 

19  0-30 


B.A.C.  4205 


B.A.C.  4470. 


13  15 


B.A.C.  4503. 


(7-0)  | 13  22 


B.A.C.  4513. 


87  II  51-3 


83  25  279 


! 0 22  (*-°>  | » « 63  I ,3.3  | Al>ril  Id  o£ 

~ 


24  65  3 356 

33  I 13-3  | 29 1 o-33  | 

(e)  A elar  of  • strangling  darter  cullod  a nebula  in  RA.C 


the  Royal  Observatory,  Edinburgh,  in  the  Yeah  1864,  reduced  to  January  1, 1864. 
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Date. 

Magni- 

tude 

•baervtxl 

Apjiroxi- 

matc 

Right 
Atonl  'ii 

Moan  North 
Polar  DiaUitce, 
Janaury  1, 1844. 

Month  1 
and  Day.  | 

Fr  action 
of  Year. 

B.A.C.  4550. 

April  11 
19 

May  3 

028 
D30 
O' 31 

(7-5) 

k M. 

11  31 

. . . 

36  37  1-4 

06 
0-3 

1 

B.A.C.  4555. 

April  13 

0-28 

(7-6) 

13  32 

36  42  45-1 

B.A.C.  4575. 

April  1 1 
29 

0*28 

0-33 

(6-0) 

13  37 

66  36  45-8 
45  2 

BJLC.  4621 . 

May  16 

037 

(80) 

| 13  4.1  | 70  41  35  9 

B.A.C.  4628.  (a) 

May  3 

0-34 

, (6'0> 

13  4 5 54  38  9 0 

Date. 

Mairni- 

Appro*!- 
mate  | | 

Month 
aud  Day. 

Fraction 
of  Year. 

observed 

Bfetll  t 

Aacttiaion.j 

B.A.C.  4729,  « Bootis. 

.April  21  ! 
29 

030 

0-33 

(10) 

k m. 

14  9 

„ , . 

70  6 27-7 
309 

B.A.C.  4756. 

.May  16 
25 

037 

0-10 

(6-0) 

14  14 

37  20  22  7 
21-4 

B.A.C.  4797. 

May  3 

1 !? 

24 

25 

26 

0-34 

0-37 

0-38 

0-39 

040 

0-40 

(60) 

1 

14  23 

53  11  37-6 
36  7 
36-1 

35- 6 

36- 8 

37- 5 

B.A.C.  4809. 

May  30 

31 

041 

0-41 

(6-0) 

14  26 

1 62  43  11-4 
115 

Date. 

Mogul- 

tada 

ohwgrwL 

Appruxi* 

inato 

liiirlit 

Aim  mIob. 

Moan  N'  <cth 
Polar  LMMlitic*. 
January  1. 1804. 

Month 
and  Day. 

Fraction 
of  Ymo r. 

B.A.C.  4942. 

' 

May  17 
25 

0-38 

0-40 

(60) 

A.  tv 

14  54 

49  48  48-8 
479 

B.A.C.  4965 


040 


(*•*)  j 14  58 


44  49  1 9-8 


B.A.C  4992 

May  16 

0-37 

(55)  15  2 

34  65  9-5 

21 

0 39 

10-6 

25 

0-40 

II  1 

12  1 

1 

B.A.C.  5000. 

Mav  17  0-38 

26  0-40 


(O' 5)  IS  5 


56  24  14-9 
13-1 


B.A.C.  5001. 


Slay  30 

041 

(6-5) 

15  5 

60  15  141 

3. 

041 

1 

12-0 

B.A.C.  4652. 


B.A.C.  4820. 


May  16 

24 

25 

0-37 

039 

040 

6-5 

6-0 

13  50 

57  18  9-4  1 
76 
8,  | 

B-A.C.  4678. 

Mnj  3 
16 

0-34 

0-37 

8-0 

13  57 

67  40  59-8 
56-7 

B.A.C.  4694. 

Slay  24 
25 
31 

0-39 

040 

0-41 

70 

14  0 

58  29  54-8 
53-5 
S4’2 

B.A.C.  4723. 

May  3 
16 
17 

24 

25 

0-34 

037 

0-3B 

0-39 

0-40 

7-0 

14  8 

60  15  26-9 
24  6 
24 -8 
266 
26-4 

Slay  24  1 039 
25  0-40 

(6-0) 

14  28 

56  62  3-8  | 
2-6  ! 

B.A.C.  4863. 

Stay  16 1 
17 

24 

25 

0-37 

038 

0'39 

0-40 

(60) 

14  37 

52  39  45 9 

44- 1  1 

45- 3 
43-5 

B.A.C.  4876,  • Booti ». 

' May  26 
30 
3. 

(3-0) 

14  39 

62  21  5'8 

3- 2 

4- 3 

B.A.C.  4934. 

May  16 
24 
26 

0-37 

0-39 

040 

(6-5)  14  51 

1 

48  18  51-3 
50*9 
515 

B.A.C.  5071.  (S) 


May  9 
17 
94 

25 

26 

0-35 
0 38 
0 39 
040 
0-40 

{64» 

IS  16 

37  33  1-2 

2 3 
2-1 
1-8 
2-0 

B.A.C.  5284,  y Serpenti*. 

Slay  17 
24 
SO 
31 

0-38 

0-39 

0-41 

041 

(3-0) 

15  50 

73  53  29-6 

32- 5 

33- 3 
33-2 

B.A.C.  5415.  (e) 

May  24 
26 

j 0-39 
0-40 

(6-0) 

16  7 

31  42  26  7 
25-7 

B.A.C.  5414,  t Ophiuclii. 

May  30 
31 

041 

041 

(3-0) 

16  7 

93  20  281 
29-4 

(a)  Tab.  V.  P.  D.  diffw*  by  1*. 


(4)  Tab.  N.  P.  D.  differ*  by  2'. 


(„)  Tab.  N.  P.  D.  Jiff'-'"  by  T- 


400 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  at 


Date, 

Mapni- 

tmU 

otwfii 

Af-J'lnxl- 

mato 

Mmu 

Aaomuon 

Mean  North 
PoUr  Diftanco. 
January  1, 1804. 

Mouth 
and  Day. 

Fraction 
of  Year. 

B.A.C.  5452. 

May  26 

0-40 

(6-0) 

jL  h. 

16  14 

68  34  12-8 

BJLC.  5527. 

May  30 

0 41 

(5-5) 

16  25  69  13  16-8 

B.A.C.  5537. 

May  31 

0-41 

(6-0) 

16  27 

79  20  30-0 

B.A.C.  5620. 

J illy  5 

0 51 

(6-0) 

16  39 

74  0 4-9 

B.A.C.  5686. 

May  31 

041 

(9-0) 

16  47 

74  21  54-2 

B.A.C.  5734. 

July  4 

0-51  | 60 

16  55 

74  50  57-1 

B.A.C.  5787. 

July  4 

0.51 

6-0  | 17  3 

79  46  53-3 

B.A.C.  5821.  a Ileiciilin. 

July  4 

0-51 

(3-5)  17  8 

75  27  8-8 

B.A.C.  5863.  v : Qerculm. 

July  4 
5 

0-51 

0-51 

44) 

17  15 

57  21  19-0 
20-7 

B-A.C.  5917. 

July  4 

1 

13 

051 

051 

0-53 

6-0 

6-0 

17  44 
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13-1 
16-9 
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Approxi- 
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Mean  North 
Puldf  Dutnncc, 
January  1,  1904 


B.A.C.  0123,  70  Opliiachi. 


July  4 


0-51 


l n. 

17  58 


87  47  57  4 


B.A.C.  6137. 


July  6 ' 0-51 

(7-5) 

18  0 

87  31  58-2 

B.A.C.  6213.  (,i) 

July  4 
6 
a 

IS 

0 51 
0-51 
0-52 
0-53 

(64)) 

18  12 

82  47  33-3 
31-7 
34  3 
34-4 

B.A.C.  6245. 

July  18 
21 

0-54 

0-55 

(6-0) 

18  17  ! 72  14  23-2 
23  3 

BJV.C.  0129.  $ Lyrro. 

July  4 

13 

IS 

21 

Aug.  2 

0-51 

0-53 

0-54 

0-55 

0-59 

(34)) 

18  45 

56  47  37-8 

33- 9 

34- 5 
37-4 
30-7 

B.A.C.  6168. 


July  28 

057 

(6-0) 

18  50 

56  12  120 

B.A.C.  6480. 

July  4 
16 

051 

0-54 

(5-5) 

18  52 

57  16  18  7 
18-2 

B.A.C.  6035. 


B.A.C.  6547. 


July  4 

0 51 

(6-6) 

17  44 

6 

0-51 

8 

052 

13 

0-53 

15 

0-54 

16 

0-54 

86  6 45-1 
287 
44*3 
277 
461 

24  I 


July  21 
J Aug.  8 

0 55 
0-60 

7-0 

18  59 

71  3 31-4 

30-4 

B.A.C.  652S,  £ Aijuilp?, 

July  4 

051 

(3-0) 

18  59 

76  20  1 0 7 

B.A.C,  6542. 

July  ib 

054 

(6-5) 

■ 9 1 

63  57  29-1 

Dale. 

Majjni- 

luilo 

nb«r»eiL 

Approxi- 

mate 

Right 

Aacvnaion. 

Mean  S(f1b 
Polar  Distant 
January  l,  ]8U 

Month  Fraction 
ami  Day,  j of  Year. 

B.A.C.  6567. 

July  4 

0-53 

(8-0) 

19  5 

58  35  7-6 

B.A.C.  6574. 

J ulv  1 3 

063 

(6.0)  | 19  7 

68  40  ISO 

B.A.C.  6602. 

July  15  0-54 

Aug.  8 0 60 

(5-5) 

ID  12 

07  13  2-J 
2-9 

B.A.C.  6617. 

July  21 

0-55  1 (7-0) 

19  13 

78  42  52  2 

B.A.C.  6644. 

July  13 

0*53 

(5-0) 

19  19 

79  20  37-1 

B.A.C.  6652. 

July  21 

0-55 

(7-0)  19  19  69  5P  40-71 

B.A.C.  6729. 

July  IB 
28 

Aug.  9 

054 

0-57 

061 

5-5 

19  32 

84  54  36-6 
36-6 
364 

B.A.C.  6762. 

July  15 
21 

054 

0-55 

(60) 

19  38 

63  II  IM 
16  0 

B.A.C. 

6852 

July  18 
23 

Aug.  2 

054 

056 

059 

(5-5) 

19  51 

SO  39  J® 

5-6 

J-9 

B.A.C-  6855 

Aug. 


IS 

054 

(7-5) 

19  52 

‘I 

0-59 

73  52  15’ 
144 
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Koval  Observatory,  Edinburgh,  in  TnE  Yeah  1864,  reduced  to  .January  t,  1864. 


Dale.  Uagni-  App*o*i-  Worth  1 D*t* 

, tu>)e  uiat*>  Polar  DbImc*. 

M ol*rr,»i  «£»  January  I.  1864.  MooUi  F 

.olir>*y.  c»f  Yoat. A^'"",l°  II  [>,y- 1 ° 


Un(*.  Mnc0|.  ' Approii-  Moan  North  \ M"*™-  I A™"”‘  “**“  £*,rtl‘ 

- tuda  I m“l°  Po]nr  IHnbaneo, Owl*  I Fotnr  Dirtanc*. 
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B-A.C.  6911. 


B.A.C.  7410 


B.A.C.  7908.  { PegftM. 


Aug.  4 | 0-59 

10  0 61 


5! 

0-59 

(5-5) 

k.  *»  ! 

21  15  | 

9 

0-61 

3 

0-68 

57. 1 Sept.  5 0-68 

56-1  I « 0«8 

9 069 


*-  «-  0 i 0 

22  34  79  52  44-7 

39- 8 

40- 8 
43-4 
40  5 


B.A.C.  7336,  61  Cygni. 

Aug.  9 1 
Sept.  5 

0-61 

0-68 

4-0 

21  1 

31  55  6-1 

4-2 

1 

(a)  A atar  of  a group  oalleil  a ut-bala  in  B.A.C. 


musnumiH  arnbisomcii.  unseRTATIoxs.  roL.  HD. 
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Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  in  thk  Veab  1<(34 


Dali*. 

Mn^ni- 

ftinJii 
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toil* 
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mnh’ 

Right 
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II.A.C 

8217 

U-A-U 

833  It. 

b.a.c. 

835-1. 

Sept.  21 

0-72 

1 7-5) 

1.  n 

2-1  .15 

72  3 Ht.fi 

X.  |>I,  21 
Oct.  20 

0-72 

OHO 

<7«) 

* M. 

23  51 

28  31  17-7 
•16-8 

Oct.  14 

0-78 

(7-0) 

A.  m. 

23  37 

32  13  33-1 

II.  AC- 
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' 8330, 

B.A.C. 

8372 

S<-pt.  21 

n-7 2 

(7-0) 

23  tb 

S2  .12  0 0 

-Sopt.  21 
Oft,  20 

072 

0-80 
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23  59 

Oft,  1 1 
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23  55 

f>:t  18  1 7-3  1 

33  (9  19.5 
23-8 

'“■=" 

- 

( *03  ) 


EXPLANATIONS  OF  THE  MURAL  CIRCLE  OBSERVATIONS 

IN  1804. 

The  observations  with  the  Mural  Circle  in  1804  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  2,  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col  4,  and  time  of  transit  past  centre  of  field  (by  an  un- 
corrccted  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
the  case.  Such  bisection  being  performed  by  bringing  the  stellar  imago 
between  two  parallel  lines  about  7 seconds  of  space  apart : the  lines  being 
illuminated  in  a dark  field. 

Tho  same  general  principles  of  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  in  1800.  'Hie  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a nocessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  tho  two  horizontal  Microscopes 
A,  B ; all  which  numerical  particulars  are  given  in  columns  (J,  7,  8,  and  !». 

In  columns  10  and  12,  the  readings  of  tho  Baromotcr  and  exterior  thermo- 
meter arc  noted  for  refraction  purposes  : the  interior  thermometer  being  assumed 
to  be  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
case  during  star  observations.  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  in  the  narrow  column  1 1 , compared  with 
those  in  column  12. 

Columns  13,  14,  and  15  contain  various  points  connected  with  the  meteor- 
ologic  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
observer  at  the  timo ; and  column  lfi  contains  the  reduction  of  the  angular 
observations  in  columns  <i  to  9,  to  the  stage  of  “ Apparent  Zenith  Distance 
South." 
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To  this  end,  the  readings  of  the  Microscopes  luive  been  corrected  for  the 
error  or  their  runs,  as  ascertained  over  ;V  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (see  p.  76,  vol.  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27-704*,  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye  piece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I.,  II , 
ami  III. 


TABLE  1. 
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TABLE  II. 


Correction  to  reduce  the  Mean  ok  the  Two  Horizontal,  to  the  Mean  of  the  whole  Six, 

Microscopes  FOIt  THE  Year  1804. 


Circle  Reading 

on  MkTotcope 

A. 

Corvee* 

tin*. 

Circle  lw  Riling 
nn  MicTtitcope 
A 

{'■•me- 

tiuti. 

Circle  lit  *ilin^ 
• •ri  Micr»*»eo|*i 

A. 

l <+r  ruc- 
tion. 

Circle  Reading 
on  31  icroKvfK* 
A. 

Ci  *w*c- 
lino. 

Circle  Raiding 
f*u  Micrxcofie 

A. 

Came- 

tin*. 

Ci/du  Reading 
nn  Micro«yi]M> 
A. 

Correc- 

tion. 

6*180 

+ 10 

30. V 210 

40  2 

00  A 2 10 

4 0-5 

90  it  270 

+ 2-4 

120  A 300 

+ 3-1 

1 50iV330 

+ 2 4 

1 

1 SI 

+ 0 9 

31 

211 

+ 0-2 

Gl 

211 

+ 0-0 

91 

271 

+ 2-4 

181 

301 

+ 3 1 

151 

331 

+ 2 4 

2 

1 32 

40  S 

32 

212 

4-0-1 

62 

242 

+ 0-7 

02 

272 

+ 2-5 

122 

302 

+ 30 

152 

332 

+ 23 

3 

183 

+ 0-9 

33 

213 

+ 0-1 

63 

243 

+ 0-7 

93 

273 

+ 2-5 

123 

303 

4 30 

153 

333 

+ 2-3 

4 

181 

+ 0-7 

34 

211 

00 

61 

241 

4 0fi 

1M 

274 

+ 20 

121 

304 

+ 2.» 

154 

331 

+ 2-2 

S 

IBS 

-f  0 fi 

35 

215 

00 

85 

215 

+ 09 

95 

275 

+ 20 

125 

305 

+ 2-9 

155 

335 

+ 2 2 

a 

180 

-t  o i ; 

36 

216 

00 

66 

210 

+ 0-9 

90 

270 

+ 20 

120 

306 

+ 2-9 

150 

336 

+ 2 1 

7 

187 

4 O-O 

37 

217 

+ 0 1 

67 

217 

+ 10 

97 

277 

+ 2 7 

127 

307 

4 2-3 

157 

337 

+ 2-1 

8 

188 

4- 0-5 

36 

218 

+ 01 

68 

24  B 

4 10 

98 

27B 

42  7 

128 

30B 

+ 2 8 

158 

33fi 

42  0 

9 

169 

•f  0-5 

39 

219 

+ 0-2 

89 

249 

+ 11 

99 

279 

+ 2-8 

129 

309 

4 2.8 

159 

339 

+ 20 

10 

ISO 

4 0.5 

10 

220 

+ 0-2 

70 

250 

+ 11 

mo 

280 

+ 2-8 

130 

310 

+ 2-8 

160 

340 

+ mi 

11 

191 

+ 0 4 

41 

821 

+ 0-2 

71 

251 

+ 12 

101 

281 

+ 2 9 

131 

311 

+ 2-8 

101 

341 

+ 19 

IS 

192 

4 04 

12 

222 

+ 0-2 

72 

252 

+ 12 

102 

282 

+ 2-9 

132 

312 

+ 2-8 

102 

342 

+ 19 

13 

193 

i 03 

13 

223 

+ 0-1 

73 

253 

+ 13 

103 

2B3 

4 30 

133 

313 

+ 2-7 

103 

313 

+ 1-8 

14 

194 

+ 03 

H 

821 

+ 0-1 

71 

254 

+ 1-3 

101 

284 

4 3-0 

131 

314 

+ 2-7 

164 

311 

+ 1-8 

15 

193 

+ 0-2 

45 

225 

+ 0-1 

75 

255 

+ 14 

105 

286 

+ 31 

135 

315 

+ 2-7 

165 

345 

+ 1-8 

16 

196 

4 02 

40 

226 

+ 0 2 

70 

250 

4 15 

106 

2HG 

+ 3-1 

130 

310 

+ 2-7 

106 

340 

+ 1-7 

1 7 

197 

+ 0-2 

47 

227 

+ 0-2 

77 

257 

+ 10 

107 

267 

+ 3-2 

137 

317 

+ 2-7 

167 

347 

+ 16 

IS 

196 

+ 0-2 

48 

228 

4 0-3 

78 

258 

+ 17 

108 

26S 

+ 3-2 

138 

3 1 fi 

+ 2-8 

108 

348 

+ 1-6 

10 

199 

4 0-2 

49 

229 

+ 0-3 

79 

259 

+ 1-8 

100 

289 

+ 3-3 

139 

319 

+ 2B 

169 

319 

+ 15 

20 

200 

+ 0-2 

50 

210 

+ 0-4 

50 

260 

+ I-9 

no 

290 

+ 3-3 

140 

380 

+ 2-8 

170 

350 

+ 1-4 

81 

2oi 

+ 0 2 

51 

231 

1 0 4 

HI 

261 

+ !•# 

in 

291 

+ 3-3 

141 

321 

+ 2 8 

171 

351 

+ 14 

22 

202 

+ 0-2 

52 

232 

4 03 

82 

202 

+ 20 

112 

202 

+ 3-3 

142 

322 

4 2-8 

172 

352 

+ 1-3 

23 

203 

40  2 

33 

233 

+ 0-3 

63 

203 

+ 20 

113 

293 

4 3-1 

1 13 

323 

+ 2.7 

173 

353 

+ 1-3 

21 

204 

40  2 

51 

231 

+ 0 2 

84 

264 

+ 2 1 

114 

201 

+ 3.4 

141 

324 

+ 2-7 

174 

354 

+ 1-2 

2J 

205 

4 02 

55 

235 

4 02 

85 

265 

+ 21 

115 

295 

+ 34 

145 

325 

+ 2-7 

175 

355 

+ 1-2 

26 

206 

+ 0-2 

56 

236 

+ 0-3 

BO 

26G 

+ 2-2 

1 16 

296 

+ 3-3 

146 

320 

4 2.6 

176 

356 

+ 1-8 

27 

207 

+ 0-2 

67 

237 

+ 0 3 

87 

207 

+ 2-2 

117 

297 

4 33 

147 

327 

+ 80 

177 

357 

+ 1-1 

28 

2US 

+ 0-2 

59 

238 

40  1 

88 

26B 

+ 23 

118 

203 

+ 3-2 

148 

328 

+ 2-5 

178 

358 

+ 1-1 

80 

209 

+ 0*2 

59 

239 

+ 01 

89 

269 

+ 2-3 

119 

290 

+ 3 2 

149 

329 

+ 2-5 

179 

359 

+ 1-0 

<5*1 
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Date. 

Mo»n 
Interior 
Thariuv- 
mct et. 

Nadir  Point 
obatnred. 

ZtoJili  Point 

com  pa  tod. 

Soon  nil*  of 
Zenith 
Point 
adofitod. 

Dot*. 

Mein 

Inferior 

Thermo- 

u 1 • 

Nadir  Point 
oboerrod. 

Zt-nilb  Point 
ootojrafed, 

'feocmda  of 
Zanith 
Point 

adnplod. 

18S4. 
Mar.  JO  | 

, 

414 

54  3 14  3 
14-6 

834  3 14-4 

14*5 

1604 

July  5 j 

. 

540 

54  j 12-8 

14  0 

234  3 13  7 

13-7 

308 

13-8 

14-1 

14-3 

«/ 

580 

13-5 

13  6 

13-7 

1 4 4 

* 

13-7 

April  1 | 

382 

15  1 
15  2 

15-2 

14  B 

7 

57  8 

13  8 

13-8 

13-7 

556 

13-4 

>3-0 

13-7 

lli 

15-5 

13  8 

14-2 

14-0 

*1 

13  6 

lf« 

'•{ 

57-4 

13  6 

13  8 

13-8 

14  < 

40-3 

13  8 

13  7 

14-0 

140 

13  6 

15  { 

58-7 

14-2 

11-2 

MO 

„J 

48-8 

13  0 

13  9 

13  9 

14  3 

14-8 

18  I 

630 

13-0 

130 

13  4 

,9i 

50  2 

14-4 
12  8 

13-6 

13-7 

13-0 

o|  / 

50-7 

13-3 

13  2 

13-3 

20  | 

52-3 

13-6 
12  0 

13  2 

13-4 

"1 

ISO 

” 

60-0 

13  4 

13-0 

13-3 

21  { 

42  0 

12  8 

12-6 

12-7 

13-2 

13-6 

55-0 

12-9 

130 

1 3 3 

29j 

40-1 

14  4 
14*8 

■ I -a 

13-8 

“t 

13  0 

29  1 

58-3 

13-1 

14-2 

140 

May  3 1 

42-0 

12  6 
12-6 

12  6 

13-0 

28j 

10-2 

Aag.  1 

50-7 

13-5 

13-0 

13-7 

« 

500 

14-2 

14-2 

13-8 

9/ 

54-5 

13-B 

13-6 

13  7 

16  1 

009 

13-1 

12-9 

13-0 

IS  4 

M 

13-5 

4 

59-2 

13  8 

13-B 

13-7 

,,  1 

61-8 

13-4 

I3'4 

13-  5 

‘M 

13  3 

S 

57  5 

11*8 

13-8 

13-8 

f 

53-2 

14*2 

14  2 

14-0 

54-4 

13-4 

14  0 

14-0 

14-2 

*\ 

14-5 

23  { 

53-6 

135 

13-1 

13-3 

of 

502 

14  8 

152 

14-7 

12-7 

■1 

15-7 

20 1 

41-2 

12-0 

14-4 

13  5 

13-5 

1°{ 

53-5 

13-9 

13-5 

13-7 

14-0 

30  | 

43-0 

14-2 

13-0 

13-6 

13-6 

31  { 

55-8 

130 

130 

13-0 

13-5 

31  { 

46-8 

13  4 
14'2 

13-8 

13-B 

Sept.  5 1 

53-2 

14-0 

14-8 

14-9 

14-3 

July  4 1 

13- 4 

14- 2 

13-8 

13-8 

«l 

51-8 

158 

154 

15-6 

15-1 
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Ibt*. 

Mean 

Interior 

Thermo 

motor. 

Nadir  Point 
otarvod. 

Zenith  P'-int 
Ml|  at.  ,1 

Seconds  of 
Zenith 
Point 
adopted. 

Pate. 

Mean 

Interior 

Tlturmo* 

meter. 

Nadir  Point 
obaerred. 

Zenith  Point 
computed. 

Sorn  u <U  of 
Zenith 
Point 
adopUd, 

1804 

1864. 

, , . 

Sept.  7 

57-2 

54  3 14  0 

231  3 14-0 

14-1 

N„v  s| 

42  0 

254  1 51-6 

74  1 51-6 

31-1 

51-6 

of 

53-6 

14-2 

14  2 

114 

#1 

14-2 

A f 

410 

51-4 

51-4 

51-1 

12 1 

52  6 

14-3 

14  6 

14-4 

"1 

51-4 

1 

1 IB 

Ol  / 

45  5 

501 

50-0 

50-3 

21  ( 

55-2 

14-6 

14-6 

14  5 

*' i 

500 

1 

14-6 

23 

43-7 

49-9 

499 

50-4 

22 

55-5 

11-6 

14  6 

It  3 

420 

50-8 

51-6 

51-2 

Ocl.  2 

SI-3 

254  1 49  3 

74  l 19-3 

19  8 

88  i 

523 

14* 

19-2 

50-6 

50-5 

503 

43-2 

51-2 

31-1 

51-1 

1 

50  1 

51  O 

17  i 

18-0 

50-3 

50-4 

50-1 

4f 

4B  4 

50-3 

50-6 

506 

1 

50-6 

51-0 

IS 

is-o 

50-2 

50-2 

50  4 

- ( 

47-2 

50-4 

30-5 

50-6 

•\ 

50-6 

20  i 

43-2 

50-8 

51-4 

5 10 

t 

52-0 

44-4 

500 

36-4 

50-5 

1 

50-7 

24 

151 

51  0 

50-7 

50-7 

i 

50-4 

2!  { 

37-5 

51  2 

31-3 

50-8 

i 

514 

Nov.  2 ! 

45-6 

500 

50  1 

50  4 

1 

502 

29 

49-6 

43-1 

19  6 

198 

4 «{ 

49  6 

51-1 

50-1 

50-6 

390 

56  6 

49-4 

496 

i 

49-6 

30  s 

48-2 

K>r  tlu*  remaining  reductions,  the  refractions  have  been  computed  by 
Bessels  Table,  as  represented  in  the  Rev.  R.  Sheepshank’s  compendious 
fonns  the  Latitude  of  the  Observatory  lias  been  assumed  ns  in  former  years 
a.»  .)7  23  2 ; and  the  Apjxirent  N.  Polar  Distances  on  the  day  of  observation 
lave  been  converted  into  Menu  North  Polar  Distances  for  the  beginning  of  the 
ji  ar  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, anil  proper  motions,  taken  from  the  elements  and  subsidiary  tables 
gi  en  m tlic  Nautical  Almanac  and  the  British  Association  Catalogue ; and 
• . . U ™ lH  I'ePrc seated  in  the  last  column  of  each  observation-jiage.  The 

to  402Ua  rCSU  **  * 'r  rnaSn*tu^e  a,)|i  place  of  each  star  are  collected  on  pp.  394 
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NftOfte  or  Description. 

4 

18 

2A 

57 

7*0 

68 

83 

(7-0) 

105 



6.0 

120 
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a Ceti  • 
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(4-0) 
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* 
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420 
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(JO) 

(40) 
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455 
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(50) 
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538 
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(30) 
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694 
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(30) 
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(4-0) 
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(0-0) 

84) 

70 

(4-0) 
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(80) 

(3-3) 

7-0 


80 

7- 5 
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3-0 
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(60) 

(6-5) 

(6-5) 

8-0 

(4-0) 

(0-5) 


(7-3) 

(8-3) 

0-0 

(60) 

(63) 

6-0 


Mmn  Hitrht 
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0 

0 

0 

0 

0 

0 

0 

0 

0 


39 

14 

47 

39 


7-93 


1 59  30-77 

2 8 — 

10  12-03 
13  -.. 

13  ... 

20  55-89 
22  — 
24  ... 

28  ... 
36  ... 

30  15-33 
43  ... 

53  10-29 


2 ... 

3 61-44 
3 10  ... 

3 27  ... 

3 39  21-20 

4 3 ... 


II  ... 
13  17-69 
10  ... 

17  1-97 


1 21-78 
3 27-28 
6 1109 
10  48-55 
14  11-22 
17  46-13 
22  15  93 
24  ... 

20  ... 

0 28  32-24 

0 34  ... 

41  — 

49  — 
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8 ... 
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24  12-00 
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I 34  21*40 
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Fnu-ltim  of 
Year. 
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0-79 
0-34 
0-79 
0 79 
0-79 
079 


0-B8 

0 85 
0-70 
0-96 
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0 82 
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0-89 

090 

0-01 

0-01 


0-79 


0-30 


0-28 

0-70 


Mean  North  Polar 
DnUtsco 


61  40  ... 

31  3 ... 

75  34  23-3 
89  4 ... 
22  56  ... 
37  4 2 27-2 
13  44  ... 

57  10  1 1-1 
70  19  3-3 
77  32  13-5 

81  23  19-7 

32  54  24-7 
52  14  21-1 

82  51  — 

61  4 5-6 

35  44  55-0 
17  50  22-6 
98  53  — 
75  21  — 

73  44  30  7 
32  43  3-9 

83  12 

74  S I 31-3 
73  16  10-3 

39  II  56-9 

69  52  ... 
64  49  12-1 

67  II  ... 
26  12  26-9 
97  3 ... 
34  -16  44-6 
79  47  4-3 

82  9 ... 

81  2 33-9 

88  20  13-6 

83  45  51-6 

64  56  34-6 
87  20  — 

84  5 7-1 
86  26  40-2 

40  54  34-3 
63  37  36-6 

70  47  — 

68  28  40-2 

58  46  38-1 
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33  49  28-9 

65  34  53-8 
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71  16  26-9 
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0-82 

0-82 
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0-86 
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0-82 
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0-90 

0-85 
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of  the  Stars  observed,  kedfcrd  to  January  1,  1864. 
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Catalogue  of  the  Mean  Right  Ascensions  and  Noiith  Polar  Distances 
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a Dracotiia  • 


1.  «.  «.  1 <■  o.  . 

44- 7  | 3.8  23  8 43-4  2 2 9 

52  4 1 0 D-0i  18  8 10  27  1 

21-0  30  4 40-3  50-0  2 6 59  4 

26  4 35  5 15*2  54-1  40  3-7 

330  41-4  50-2  58-8  43  7’2 

5-0  39-0  12  0 55-5  21  300 

12-9  211  29  5 37-8  28  46  0 

38-1  469  55-8  4-5  49  13-1 

10  6 19  0 27-3  , 35-5  55  43-7 

45- 0  4-4  24-8  410  2 3-1 

24  3 33  0 41-9  50  4 11  59  0 

0-0  13  8 27-6  41-1  14  54  8 

0 5 10  7 21-3  31-5  23  41-0 

21-7  31  1 41  0 506  27  0-2 

27  0 36-3  46-0  55-2  40  4 5 

31  0 44  8 55  9 6 4 55  17-2 

368  51-0  1 6-0  200  3 34-5 


13-0  21-3  29-8 
38-2  47-0  56-0 
10-9  19-0  ] 27-4 
45-1  4-6  21  8 

24-7  33  1 42-0 

0- 7  10-9  21-4 

21- 6  31-1  41-0 

27-1  36  4 46  0 
34  0 44  9 56  0 

37- 5  49-0  1 0 

36-9  51-2  60 

j 

1- 5  IO-9  20  1 

9-0  17-2  260 

20-5  298  39-2 
1-4  j 9 7 18-2 

17-4  26-3  35  4 
7-0  415  140 
13-0  21-4  29-9 
47-2  57-4  1 80 
45  0 5 1-0  I 3 1 
27-4  402  53-5 
10-2  20-3  .10-8 

38- 4  47-1  560 

45-1  4 8 250, 

18  0 25-4  35-0 
24-7  33-3  42  2 

0-5  14-0  28-0 

0-8  1 1-0  21-6 

22- 0  31-1  41-3 


Rwlnction 

to 

V«ao  of 
Wire*. 


I I 23  72  + 0 02  1 

4 10  9-00  | - 0-37  -30-72  I 

4 28  40-22  - 0-32  - 36  67 

4 39  45-04  - 0 33  -36-68 


28  40  0 
49  132 
55  44-0 

2 3-5 
II  59-0 
23  42-0 

27  0-2 

40  4 5 

55  17  4 
59  21-3 

3 34  8 

59  39  0 

10  42  6 
29  57-5 
38  34  8 

7 S3  1 
21  31-0 

28  46-3 
32  28  6 
38  21-0 
43  19  0 
46  50-9 
49  13  3 

2 3-6 

8 54-0 

11  59-1 
14  55  0 
23  42-1 
27  0-2 


-36-67  - 2-54 


- 0-55 

- Oil 

- 051 
+ 007 

- 0-15 

- 032 

- 0 30 

- 0-38 

- 0 29 

- 0 25 

- 012 


1 59  20-26  - O il  -3 
5 10  25-81  - 0 61  , -3 
5 29  39  02  ! - 0-41  —2 

5 38  18-10  - 0 53  -3 


0 14  -37-46 

10-92  

0 57  - 37-51 

0-31  , 

014  

0-22  | .x...x. 

0-36  

0-46  -37-53 

0-03  

039  ......... 

0-47  

0-20  

0-34  

0-38  -37-55 


(a)  Definition  bad.  Star*  diffus'd- 
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Observations  made  with  the  Transit  Instrument  at  the 


Date. 


No.  in 
British 
Asnocift- 
tkm  On* 
talogu*. 


1665. 
May  18 


May  19 


May  20 


May  23 


May  21 


•1820 

4883 

4876 

360 

4632 

4552 

4575 

4607 

4848 

4696 

4729 

4532 

4532 

4574 

4607 

4618 

4672 

4696 

4723 

4756 

4808 

4820 

4863 

4876 

2485 

2555 

300 

4532 
4618 
I 4672 
4696 
4723 
4820 
4863 
4876 
4934 
4942 
4963 
4992 
5001 
5034 
5071 
5091 
5143 
5196 

4532 

4648 


Object  Onacuvnn. 


tUilo 

uliec-rvol.l] 


I/O 


• Buolia  •*. i 

a Urero  Minoris  S.  P....  ' 

{ Virginia 

5 0 

60 

4 Ureas  Majoria 

y Bootia-*. ., 

a Draconis- 

a Bootia 


{ Virginia- 


*)■ 


a Ureoj  Majoria- 

it  Roolia 

r Virginia- 

a Draconis 


{ Bootia—. 


i Bootia- 


a*  Gominornm 

(3  Gcmiuorum 

« Ur»w  Minoris  S.  P.. 

{ Virginia. 

(«)  4 Bootia- 

y Virginia 

a Draconis — ... 

m 


■ Bootia——... 


* 


P I.iWlt- . 


a Coruna;  Borealis-. 
“ Serpents#- 


{ Virginia— 
17  Bootia 


I North 
r**Ur 

DisUnrc 
Ml  to. 

Wif»*n  otaurved. 

1 * 

It. 

III. 

IV. 

V. 

B » 

¥ *■ 

A 

A 

«. 

56  51 

48*0 

57*8 

7*9 

17-6 

29  27*3 

52  41 

i 31*7 

41*9 

52  5 

3 0 

38  13*3 

62  22 

I 27*3 

36*6 

46  2 

55-2 

40  4*8 

1 25 

6-5 

39-0 

13*5 

67-0 

21  31*0 

89  55 

13*0 

21-3 

29*8 

38*0 

2S  46  0 

53  3 

47-1 

57*4 

8-0 

18*3 

32  28-5 

66  39 

119 

53*9 

3-0 

12  0 

38  21*0 

40  2 

27*3 

40*1 

53*2 

CO 

43  19*0  | 

70  56 

38-4 

470 

56*0 

4*8 

49  13  4 

24  58 

45-0 

4 0 

24*8 

41*0 

2 3*6 1 

70  8 

53  3 

20 

110 

19-8 

10  28-4 

89  55 

13-1 

21-4 

29*8 

■ 38-0 

28  48-2  ' 

53  3 

47-2 

57*4 

8-0 

16-3 

32  28-5 

66  39 

430 

53*8 

3 0 

12*0 

38  SI-0 

40  2 

27  5 

40-2 

53  5 

6*1 

13  19-0 

70  56 

38*4 

47-0 

560 

4*8 

•19  13*3 

67  49 

11-0 

19-0 

27*4 

35  7 

55  44  0 

24  59 

431 

4 6 

24*6 

410 

2 3*5 

60  17 

16*0 

25*3 

35  2 

414 

8 54  0 

37  22 

05 

14  0 

28-0 

41-5 

14  55-0 

59  3 

22*0 

31-4 

41-2 

51*0 

27  0-5 

56  54 

48-0 

57*3 

7-9 

17*4 

29  27-1 

52  41 

31*8 

420 

52-3 

30 

38  13-3 

62  22 

27-2 

35*5 

460 

55*3 

40  4-5 

57  49 

IB-3 

28-1 

38*3 

48*0 

26  57*8 

61  39 

23*5 

329 

42*4 

51*9 

38  1-0 

1 25 

10*0 

42-0 

16  5 

59  5 

21  33-5 

89  55 

13-1 

21*6 

30*0 

38-2 

28  46-4 

70  56 

35-8 

47-2 

56  5 

5*0 

49  13-9 

87  49 

11-3 

10  5 

28*0 

36*1 

55  44-1 

21  56 

45*8 

5-0 , 

23*3 

41  5 

2 4*0 

60  17  | 

16*1 

25*9  | 

35*4 

45-0 

8 54-4 

56  54 

48*3 

58-1 

8*0 

18*0 

29  27*8 

52  41 

32*0 

42-2 

53*0 

3*3 

39  13*5 

62  22  1 

27*9 

370 

40*5 

55-8 

40  5*0 

48  20  j 

13-2 

24*0 

35  4 

46*2 

51  67-4 

49  50  | 

34*8 

45*4 

56*4 

7-3 

55  18-0 

44  51  | 

37*8 

49*5 

14 

13*0 

59  24*9 

34  57  1 

37-2 

51-9 

6-7 

26-8 

3 35  4 

60  17 

35*3 

44-8 

54*2 

3*8 

6 13-4 

98  54 

9*7 

17*9 

26*5 

34*6 

10  43-0 

37  36 

20*9 

34  3 

46*2 

18 

17  15*0 

SO  11 

27*0 

45-7 

4*3 

23*7 

21  42-4 

62  50 

21*0 

30-0 

39-5 

48  9 

29  68-0 

83  9 

2*0 

10-2 

18*8  J 

270 

38  35-2 

89  55  | 

13*6 

21*8 

30-2 

38*5 

28  46-6 

70  36 

1 

38*9 

47*7 

56*3 

6*2 

49  13*8 

Reduction 

to 

Muon  of 
Wires. 


k.  m.  a 

14  29  7-72 
14  37  52-48 
14  39  46-02 

13  10  17-20 
13  28  29  62 
13  32  7 86 
13  38  2 96 
13  42  53-12 

13  48  55-92 

14  1 24-40 

14  10  10-90 


13  28 
13  32 
13  38 
13  42 
13  48 

13  55 

14  | 
14  8 
14  14 
14  26 
14  29 
14  37 
14  39 

7 26 
7 37 
13  10 
13  28 
13  48 

13  55 

14  I 
M 8 
14  29 
I I 37 
14  39 
14  51 
14  54 

14  59 

15  3 
15  5 


29. 70 
7-83 
296 
53  26 

55- 90 
27  42 
24-36 
31-98 
27-80 
41  22 

7- 58 
52-52 
45-90 

38- 10 
42-31 
20-30 
29-92 

56- 26 
27-86 
24*  92 
35*56 

8- 04 
52  80 
•16-44 
35-24 
56-38 

I 32 
640 
54-30 
26-34 
48-04 
4-7-1 

39- 48 
18*64 


Comwtlaa  Correction  of  Clark 
fur  lniira- J 

uSj  oW:,L  | IcX 


0-36 

0-34 

0-40 

9-16 

0-52 

0*33 

0*41 

0*23 

0-43 

0-02 

0-42 

053 
0-33 
0*42 
0-23 
043 
0 52 
0-02 
0-37 
0-20 
0*37 
0-35 
0-33 
0-39 

0-37 
0-40 
9-29 
0-55 
0-45 
0-53 
0 04 
0*39 
0*37 
0-33 
0*40 
0-31 
0-33 
0-29 
0-19 
0*39 
0-38 
0*22 
0-06 
0-41 
0-51 

0-57 
0 47 


a ] a 

- 37-53 

-J7-S3 

-37-57  -37*53 


- 37*49 


- 37-56 


- 37-67 


■ 37-57 


- 37-55 
■ 37-53 


- 37*62 


-37-46 

- 37-91 

- 37-97 


- 37-78 
■37-92 
37*97 


- 38-00 


-37*97 


-38-03 

-38-06 


-37-96 
- 33  05 


-37*56 

-37*56 

- 37-57 
-37-57 
-37-57 
-37*57 

- 37*57 
-37-57 

-37-55 

-37-55 

-37*55 

- 37-55 

- 37-55 
-37  55 

- 37*55 

- 37  55 

- 37  55 

- 37  55 

- 37*55 
-37*55 

- 37-45 

-37*93 

- 37*95 
-37  95 
-37*95 
-37*9 
-37*9 
-37*97 

- 37-97 
-37-97 
-37-98 
-37-98 

- 37-98 
-37*99 
-37-99 

- 38*00 

- 38*00 

- 38*00 
-38*01 
■ 38*01 
-36  02 
-38*02 

- 33*66 
-38*06 


{«)  Very  faint 


t*)  Fine  doubU  «t«r. 


l«)  Definition  very  bad. 


Cinxtirc 

to 

MmuJLI, 
Jtt.  1, 
15(6. 


- 2-51 

- 241 

- 246 

+ 743 

- 2-63 
’ - 244 

- 244 

- 244 

- 241 

- 243 

- 2-32 

- M4 

- 241 

- 243 

- 2*33 

- 2*50 

- 2*71 

- 251 

- 247 

- 2*41 

- 2-81 

- 2*30 

- 2*50 

- 246 

- 0*67 

- 90S 
*)*  4*62 

- 263 

- 2*49 

- 2-70 

- 2 44 

- 246 

- 2*30 

- 249 

- 245 

- 241 

- 242 

- 2*35 

- 246 

- 2*60 

- 3*19 

- 245 

- 2*75 

- 2*66 

- 2*58 

- M2 

- 246 


Koval  Observatory,  Edikbiumih,  in  the  Year  1805. 
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* 


DUo. 


■V.i,  In 
British 
AsBIKjill 
tii.o  Ca- 
talogue. 


Otna  Owukviii, 


1865. 
May  24 


May  25 


May  30 


Jane 


1672 

1696 

4736 

48U9 

4863 

4876 

4934 

50UI 

5034 

360 

4532 

4729 

4876 

5143 

5196 

3995 

36(1 

4648 

4696 

5034 

5143 


3 4808 
4876 
5034 
5143 
5196 


t Virginia—. 

a Ora  O'  ill  m . 


i Hoods ■ 


3 Lila 


a Crate  Minoris  S,  I’. 

< Virginia— 

a Hoot  ia 

a Biarti* 

a Corviuo  Borealia-.- 
a Scrpootia- 


3 Leonia---- 

(a)  a Ursa-  Milan  ris  S.  1'. 

f/  Beotia • ■ ...... 

a I hnconitf-  ■ 

3 Librie 

a t'oronip  Borealis-" 


f Boolis-- 

a lUiutis- 

£ I.il  mi 

a Corona-  Borcali*- 
a tierpenti* 


June  7 


June  12 


June  22 


5604 

5708 

5821 

5941 

6021 

5414 

5604 

5708 

5621 

5941 

6021 


{ llcrcnlie—  - 
» Opbiuchi-" 
a Ilc-rculis— 
a Opbiuchi- • 
n.  llerculia— 


i Opbiuchi— 
Z Hcrculia  — 
« Ophiuchi-- 
a llerculU--. 
a Opbiuchi" 
A.  Hercnli*-. 


5414  l Ojibincbi 

5604  { llerculia 

5708  (5)  x Ophiuclai 

5821  a Horctiliis- 

5941  n Opbiuchi 

6021  pUerculia 

6281  & Untie  Minoris- 

6429  (I.)  3 Lync 


Macrii 

tlstl- 

observed. 


Norik 
Pol  At 
Divtmica 
«»p4  (ix 

Wiro*  <ih**rv4«]. 

K^luclioa 

to 

M**»»n  of 
Wir<*. 

Cornell  oa 
for  Intfru 
tm-tiUl 
Deviatkin*. 

1 

Com-clioc  of  Clock 

Come  lion 

to 

Mn*»  K A. 
Jan.  1, 

lews. 

i. 

ii. 

III. 

IV. 

V. 

«iWr»(d, 

inter* 

{aUUi! 

* 

1 & 

», 

L 

*» 

4. 

Jk. 

m. 

M. 

4. 

•a 

la 

a. 

87 

49 

11-7 

19  R 

280 

362 

55 

44  5 

13 

55 

2804 

— 

056 

-38.12 

-38-07 

— 

2-70 

24 

58 

45  5 

4-8 

25-0 

14-7 

2 

40 

14 

i 

9480 

, — 

0<H 

- 38-07 

- 

242 

40 

39 

13-9 

245 

35-7 

46-5 

II 

57-1 

14 

it 

35  54 

! — 

027 

-3808 

-a 

2-40 

62 

45 

441 

53  5 

3-0 

12  3 

27 

21-4 

14 

27 

2»H5 

— 

0-43 

-38  08 

- 

2-52 

52 

41 

320 

42-4 

53-0 

3-3 

38 

1 3-8 

14 

37 

62  90 

- 

0 38 

-38-08 

— 

2*49 

( 151 

22 

280 

37-1 

46-5 

560 

10 

5 2 

14 

39 

46  56 

- 

0 43 

- 3b  09 

- 38-OS 

- 

2- 55 

•18 

20 

13-1 

24-0 

35-5 

46  1 

51 

57-5 

14 

Jl 

35  30 

— 

033 

-38-08 

- 

2 51 

60 

17 

354 

44  8 

54-8 

10 

6 

IS  5 

15 

5 

51  50 

041 

- 3B-09 

- 

2*00 

98 

54 

9-9 

18  1 

260 

35  0 

10 

43-3 

15 

10 

2658 

062 

- 38  17 

- 38*09 

- 

3-10 

1 

25 

140 

480 

19  0 

2-5 

SI 

360 

13 

10 

23-50 

_ 

10-63 

■ ■ 

-38-25 

3-20 

89 

55 

139 

220 

30-5 

38-7 

28 

46-9 

13 

28 

30-40 

- 

0-60 

— 3b-22 

- 38-25 

- 

2 62 

70 

» 

54-0 

26 

117 

20-1 

10 

29- 1 

14 

10 

11-56 

— 

0*19 

- 38-28 

-38-26 

- 

2-50 

62 

22 

28-0 

37-2 

170 

56-1 

10 

SI 

11 

39 

46-74 

— 

0 15 

- 38  25 

-38-26 

— 

2 55 

62 

50 

210 

30  1 

400 

49*1 

29 

583 

15 

29 

39-76 

- 

0-46 

-38  25 

- 38-27 

— 

2-67 

U3 

9 

21 

10  4 

19-0 

27  3 

38 

356 

15 

38 

1888 

- 

0-57 

-38  23 

- 38-27 

- 

280 

74 

42 

35  4 

44*0 

530 

n 

43 

9-9 

II 

42 

52-71 

M 

0-55 

- 39  97 

- 40*04 

_ 

1 91 

1 

25 

17-0 

51-5 

260 

9-0 

21 

425 

13 

IQ 

2920 

« 

11-01 

- -lo  w 

- 

0-30 

70 

56 

•107 

494 

58-4 

7-0 

49 

15  8 

13 

•18 

58-26 

- 

0-52 

- 39  86 

- 4001 

- 

2-46 

24 

58 

47-4 

69 

270 

46-2 

S 

6-0 

14 

1 

26-70 

0-05 

- - 

-4005 

— 

2-20 

9b 

54 

120 

20-3 

28-9 

37-1 

10 

15  3 

15 

10 

28-72 

- 

069 

-40-21 

-40-08 

- 

313 

62 

50 

23-1 

32-4 

42-0 

51*0 

30 

03 

16 

29 

41-76 

- 

0-48 

- 40-22 

-40-09 

• 

2 65 

59 

S 

251 

34-9 

44-7 

54-3 

27 

4-0 

11 

26 

44-66 

_ 

0-47 

-41-02 

-41-06 

— 

245 

62 

22 

310 

40*1 

496 

59-0 

40 

82 

14 

39 

49-58 

- 

0.50 

-41-08 

-41-05 

— 

2-51 

98 

54 

1 2-9 

210 

29-6 

38-0 

10 

462 

15 

10 

29-54 

- 

070 

-41-02 

-41-05 

— 

3.13 

62 

so 

24-0 

332 

42  6 

52-0 

30 

M 

15 

29 

42-62 

- 

050 

-4106 

-41-05 

— 

2-68 

83 

9 

50 

133 

22-0 

30-2 

38 

3 b- 4 

15 

38 

21-78 

“ 

061 

-41  05 

-41-05 

- 

2 93 

58 

• 

37-0 

406 

56-6 

6-1 

37 

15  7 

16 

36 

56-40 

0-61 

-41-25 

-41-27 

• 

2- 77 

80 

25 

45-0 

63-1 

1-8 

9*9 

52 

18-3 

16 

62 

1-62 

062 

- 41-27 

-11-27 

- 

3 no 

75 

27 

57-2 

56 

III 

23-0 

9 

315 

17 

9 

14-34 

~ 

060 

- 41-20 

-41-27 

— 

2-90 

77 

20 

8*0 

16  3 

26-0 

33-5 

29 

420 

17 

29 

24-96 

~ 

001 

-41-26 

-41  27 

- 

3-00 

62 

12 

36-7 

400 

65  5 

4-6 

42 

140 

17 

11 

55-36 

• 

0 53 

-41  38 

-41-27 

2-87 

03 

21 

45-7 

53  9 

22 

10-4 

8 

186 

16 

8 

2-16 

_ 

0-74 

-41-89 

-41-90 

_ 

3-17 

58 

0 

37-6 

47  2 

57  3 

7-0 

37 

166 

16 

36 

57-14 

- 

0-56 

-41-92 

-41-90 

— 

2-79 

80 

25 

15*5 

53  8 

2>1 

10  9 

52 

191 

16 

62 

2 34 

— 

0-67 

-41-90 

-41-90 

— 

3-0-1 

75 

27 

58*1 

64 

15  2 

23-5 

9 

32- 1 

17 

9 

15-06 

~ 

0*65 

-41-83 

-41-90 

- 

3. 00 

77 

20 

8 9 

17-1 

25-9 

34  3 

29 

425 

17 

29 

25-71 

0-66 

-41-9* 

-41*00 

- 

306 

62 

12 

37-4 

40*5 

66- 1 

5-3 

42 

14-8 

17 

41 

56-02 

" 

0-58 

-41-93 

-41-90 

- 

2-93 

03 

21 

47*2 

55  5 

4 0 

12-2 

B 

20  4 

16 

8 

3-66 

_ 

0-72 

-43-59 

-43-66 

3-19 

5b 

0 

39  5 

49- 1 

590 

8-6 

37 

16-2 

16 

3 m 

58-88 

- 

0-56 

- 43  66 

-43-60 

— 

2-79 

80 

25 

47-4 

559 

4 3- 

12-5 

52 

210 

16 

52 

4-22 

- 

066 

-4375 

-43  G6 

— 

3 08 

75 

27 

59-9 

8-2 

17  0 

25  1 

9 

34-0 

17 

9 

1690 

0-64 

- 43.62 

- 43*66 

- 

3*06 

77 

20 

10-4 

19  0 

27-5 

36-0 

29 

44  4 

17 

29 

27-16 

- 

0-64 

-43-59 

-4366 

- 

313 

62 

12 

39-0 

48-3 

580 

7-1 

42 

164 

17 

41 

5776 

- 

0-58 

-43-60 

- 43-66 

- 

300 

3 

21 

60 

250 

480 

6-5 

21 

250 

18 

16 

46-10 

■f 

2 33 



- 43-68 

- 

11-37 

56 

47 

33*5 

1 

43-1 

53  5 

1-0 

46 

13-0 

18 

45 

53  22 

0 55 

- 43  82 

- 13-08 

*“ 

3*08 

..a;  Definition  boil,  Cloudy. 


Hi  Vary  faint. 


(»rj 


(Uiikrdkuii  ASTkuaonrccL  ulssxavariorrs.  tol.  mi. 


Observations  made  with  the  Transit  Instrument  at  the 


»> irea  obaervod . 


Redaction 

Correction 

Carr  action  of  Ox* 

to 

for  Inutru- 

1 to 

M<an  of 
Win*. 

! menUl 
DetlflUuiui 

. » I inur-  jH'UnfcJL, 

ofaerv«d.  1 Jn.  l, 

June  S3  $143 
$196 
$114 
5821 
5941 
6021 
6281 
6129 

Juno  30  $114 
5708 
5821 
5941  I 

July  3 5708 
$821 
$941 
6281 
6129  , 
i 6528 


a)  a Colon ii'  Borealis 

a Serpentis ■ 

l Ophiuchi 

a Herculi* 


o Ophiuohi 

H Herculi*- 

t Ure*  Minoris-- 
$ Lyne-— ....... 


$ Ophiucbi- 
x Ophiuohi  • 
a Herculi*  •• 


i Ophiuohi" 


27  0 36  1 | 45-5  54-8 
8-0  16-2  24-9  33  1 


30  4 1 15  29  45-50  - 0-67 
38  41-2  1 5 3 8 24-68  - 0-79 


4-2  1 2-5  8 20-9  16  8 4-22  - 0-83 

17-3  25-9  9 34-2  17  9 17-20  - 0-73 

77  20  1 1-0  19-3  1 28  0 3G-3  29  45-0  17  29  27-92  - 675 

62  12  33  -1  48-6  58-2  7-5  42  17-0  17  41  58-14  - 0-66 

3 24  5-0  24-5  17-0  5-0  21  25  0 18  16  45-30  + 3-40 

56  47  33-8  43-0  53-7  3-4  48  13-2  18  45  53-51  - 0-63 

93  21  56  2 58-4  7-0  15-2  8 23-4  16  8 6-81  - 676 

80  25  50  6 59-0  7-1  15-6  52  24  0 16  52  7-32  - 671 

75  27  3 0 11-3  20-1  28-5  9 37-0  17  9 19  98  - 0 69 

77  20  13-91  22-2  31-0  j 39  2 29  47-5  17  29  3676  i - 0-70 


x Ophiuchi 

a Herculi* 

a Ophiuchi 

t Unuo  Mi  none  • 

/9  Lyro  — — 

{ Aquila- 


{ Herculi*  — . 
a Heron  lie— 


8-0  163 

21-0  1 29-3 


a Ophiuchi 

H Herculia- 

5 Urem  Minori*-- 


July  11  5604  (5)  £ Herculie--  • 
I 5708  x Ophiuchi-- 

5821  a Herculie 

594 1 a Ophiuchi  •- 

6021  fi  Herculia--- 


3 24  1 1-0  294) 

56  47  37-4  47-1 

76  19  46-8  55-1 

58  9 45-4  55-0 

75  27  5-8  14-3 

77  20  18-8  25  0 

62  12  45-1  54-5 

3 24  104)  360 

58  9 46-4  56  1 

80  25  54-5  2-9 

75  27  7-0  15  4 


5-0  14-7 

230.  31-4 
33-8  42-0 
44) 1 13-2 


52  21-5 
9 38-0 
29  48-2 
21  29  5 
46  16-9 
0 20-9 

37  24  1 
9 40  0 
29  50-6 
42  22-1 
21  30-0 


64)  15-8 
11-S!  19  9 
21-2  32-6 


15-8  37  25  5 
19  9 52  28-0 
32-6  9 41-2 


184)  26  2 354)  43-3  29  52-9 
46-4  55-6  5-3  14-4  42  23  8 


16  52  7-e6  - 0-63 

17  9 20-81  - 0-61 

17  29  31-40  - 663 

18  16  50-50  + 1-04 

18  45  57-10  - 0-57 

19  0 3 80  - 0-62 

16  37  4 90  - 0-63 

17  9 22  90  - 0 69 

17  29  33-64  - 0-70 

17  42  3-81  - 0-64 

18  16  51-10  . 4*  175 

18  37  5-96  - 0-63 

16  52  11-36  - 0-71 

17  9 24-08  I,  - 669 

17  29  31-90  - 0-70 

17  42  5-10;  _ 0 64 


July  14  j 6528  £ Aquilte— 


Aquilis 


51-3  569  8-4  17-0  0 23-1  19  0 8-40 


6646  i Aquiltt-. 

6772  y Aqnilne 

6802  aAquil*. 

6833  3 Aquilse  • 


8-0  10-3 
21-0  29  2 
29-9  38-1 


10-3  23-0  33  4 12  41-7 

29  2 37  8 16-0  19  54-2 

38-1  46-8  55-0  41  3 2 

59-4  8-0  16-2  43  24-6 


July  IS  5604 
5708 
5821 
6021 
6281 

July  17  6355 
6429 


*1-3  59-4  8-0  16-2 

264  28-6  37-2  ■ 45-1 


19  12  21-88 
19  19  37  64 
19  40  46-60 
19  45  7-90 
19  49  37-04 


x Ophiuchi 

80  25 

H Hfarcnlis  



75  27 
62  12 

3 24 

51  20 
56  47 

76  19 

3 Urwm  Minori* 

a Lyras**.— 

@ Lym 

t Aquilw - 

n Aquil* 

i Aquiln  



78  38 
87  B 

4B-0  57-8 
56-0  4-2 

8-3  17-0 
47-9  57-1 
1 1-5  31-0 


42-9  52-6 
52-3  0-8 


76  17.3 

13  0 21-2 


37  27-0  16  37  7-5-1  I 
52  29  4 1 6 52  1 2-76 
34-2  9 12-9  j 17  9 25-68 

160  42  25  3 17  42  6 62 
13-0  21  32  5 18  16  52  50 


18-9 } 29-4  33  40  0 18  S3  18-74 

8- 7  12-5  46  22-3  18  46  2-60 

9- 1  IB-0  0 28-3  19  0 9-36 

28-0  34-1  12  42.7  19  i*  s5.gs 

38-9  47-0  19  55-2  19  19  38-70 


(«)  DeluJtkni  bod.  sure  uiwtcdy. 


(&)  Definition  bftd. 


(*)  Very  faint- 


Royal  Observatory,  Edinburgh,  in  the  Year  1865. 
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Du.1, 


No.  Id 
British 
Aw<0- 
ti  m Ca- 
talogue. 


Oucct  Umu«iu. 


1865. 
July  17 

Jnly  81 


6778 

6808 

6588 

6595 

6616 

6778 

6808 

6633 


July  83  5604 
5708 
5881 
5041 
6081 


July  84 


July  25 


July  31 


Aug.  4 


Sept. 


y Aquilm- 
a Aquitai- 
ne) ( Aquilm-- 

u A . j u i ] .■ 1 - 

i Aquilio-. 
7 Aquilm-. 
a Aquilm- 
3 Aquilm-- 


5941 
6081 
6881 
6489 

6528 
6778 
66U2 
6833 

5821 
6772 
6808 
6833 

5143 
5196 
6528 
6646 
6772 
6802 
6833 

Aug.  29  5604 
5 [Ml 
6081 
6281 
6355 
7368 
7561 

2 6429 
6528 
6646 
i 6772 
6833 


*nrth 

fade  , 

utaerved.  ““"i"00 

•M  40. 


{ Herctilie  — 
* Ojdiiuchi 
a lierculis- 
a Opbiuehi*. 
M Herculiu— 


a Ophiuchi 

IlerculiB- 

t t'  reai  Minoru- 
3 Lyrm-- 


C Aquilm— 
7 Aquilm-. 
a Aquilm  •' 
3 Aquilm - 


(t)  a llerculis- 
7 Aquila1  ... 
a Aquilm  ■ - - 

3 Aquilm  ••• 


a Coroiur  Rerealie- 

a Serpentiu 

{ Aquilm*— — 

i Aquilm 

7 Aquilm 

a Aquilm— 

3 Aquilm— — 

{ lierculis  - 

a OpLiuctii 

ti  llerculiu- 

i Untie  Miliaria 

« I.yrm — 

t Cygni — 

■ l'egusi 

3 Lyras- 

I Aquilm- 

i Aquilm 

7 Aquilm — 

p Aquilm 


79  42 
81  28 


76  19 

78  38 
87  8 

79  42 
81  28 
83  54 

58  9 

80  85 

75  27 

77  20 
62  12 

77  20 
62  12 
3 81 
56  47 

76  19 
79  42 

81  28 
83  54 

75  27 
79  42 
81  2B 
83  54 

62  50 
83  9 

76  19 
87  8 
79  42 
81  88 
83  54 

58  9 

77  20 
62  12 

3 24 
51  20 


80  4 3 

56  47 
76  19 
87  8 
79  48 
83  54 


W irci  ob*  erred. 

Kcdu 

ic 

Ilea 

Wi 

:tian 

Cm 

Toction 

Intfnw 

L'tlUl 

lath  m 

L 

II. 

in. 

IV. 

n 

a of 
rra. 

a 
I hit 

«. 

t. 

a 

IL 

m 

1. 

4. 

m 

8. 

s. 

30-9 

39  1 

47-5 

36  0 

41 

4-2 

19 

10 

47-51 

| “ 

0-77 

52-2 

0-4 

9-0 

17-1 

43 

25-3 

19 

45 

8-84 

0-76 

53-2 

1-6 

106 

16-9 

0 

27-2 

19 

0 

10  30 

0-71 

100 

IB-3 

27-0 

35-1 

12 

43*6 

19 

12 

26-90 

- 

073 

23.2 

31-4 

59-9 

480 

19 

56*3 

19 

IB 

39-76 

— 

0 75 

31-9 

400 

48-8 

37-0 

41 

5-3 

19 

40 

19-60 

- 

0-72 

53  2 

13 

10-1 

18-2 

45 

26-5 

19 

15 

9 86 

- 

073 

22-4 

30-6 

39-2 

47-2 

49 

336 

.9 

49 

39-00 

0-74 

500 

596 

9-5 

191 

37 

290 

16 

37 

944 

> — 

065 

580 

63 

149 

23-1 

52 

31  1 

16 

62 

14  74 

— 

0-71 

10*4 

19-0 

27  6 

36-1 

9 

44-6 

17 

9 

27-54 

0-69 

21-3 

29- 1 

38-2 

46-8 

29 

55  2 

17 

29 

38*18 

— 

070 

49-6 

59-0 

80 

18  0 

42 

27-2 

17 

42 

8-48 

- 

066 

21  2 

29-5 

38-3 

47  0 

29 

33-3 

17 

29 

38-26 

• 

0-63 

50  0 

59-2 

69 

18-0 

42 

27  2 

17 

42 

8-OG 

— 

0-65 

13.0 

32  5 

560 

its 

21 

34-0 

16 

16 

54-00 

4- 

063 

44-5 

54-2 

4*4 

14.0 

46 

24-0 

18 

46 

4 22 

064 

54-0 

2-3 

hi 

19-5 

0 

28*0 

19 

0 

10-93 

_ 

0-70 

32-6 

40-8 

■MM 

57-fl 

41 

6*0 

19 

40 

49-28 

— 

0-71 

54-0 

2 0 

10-6 

19  0 

13 

27-2 

19 

46 

1056 

- 

0-71 

23-0 

31-2 

39.9 

48  1 

49 

56-4 

19 

49 

39-72 

- 

072 

12-3 

21  0 

29-4 

38-1 

9 

40*5 

17 

9 

29-10 

_ 

0-73 

34-4 

42-7 

51-1 

59-4 

41 

7-7 

19 

40 

51  06 

— 

0-74 

55-8 

3 9 

12-4 

20-6 

45 

29-0 

19 

46 

12-38 

- 

0-74 

25-0 

33-1 

41-5 

496 

49 

560 

19 

49 

41-44 

0-73 

40-2 

49-5 

59-0 

8-2 

30 

17-4 

15 

29 

58f6 

_ 

083 

21-4 

29-7 

38-2 

18  1 

38 

51  9 

15 

38 

38-12 

— 

0-73 

57-0 

6-4 

14-2 

22-6 

0 

310 

19 

0 

14-04 

- 

0-72 

27-0 

352 

43-6 

SI-7 

20 

0-0 

19 

19 

43-50 

- 

0-75 

358 

44  0 

52  5 

0-9 

41 

92 

19 

40 

5218 

- 

0-73 

57-1 

6-2 

13-9 

22-1 

45 

30-4 

19 

45 

1374 

— 

0-73 

26-4 

34-5 

434) 

31  2 

49 

59-4 

19 

49 

42  90 

“ 

0-74 

54  4 

4-1 

14-2 

23  9 

37 

33  4 

16 

37 

14  00 

— 

065 

26-0 

31-4 

431 

51-1 

30 

00 

17 

29 

42-98 

— 

070 

54-4 

38 

13  3 

22-5 

42 

320 

17 

42 

13-20 

— 

0-86 

6 5 

26-0 

50-0 

7-3 

21 

20-5 

19 

16 

47  30 

+- 

083 

1 3-3 

14-1 

23-0 

33-3 

S3 

43  9 

18 

33 

24-76 

062 

56-4 

5-8 

15-5 

25-0 

8 

34-3 

21 

8 

15-40 

— 

065 

20-5 

28-8 

37-4 

456 

38 

54-0 

21 

3B 

37  28 

- 

0-71 

| 490 

58-9 

9-0 

18-7 

46 

28-4 

16 

46 

8-80 

- 

0-65 

58-7 

7-0 

13-9 

21  2 

0 

32  7 

19 

0 

13-70 

- 

0-70 

28-6 

36-6 

45-2 

53-4 

20 

15 

19 

19 

45  06 

- 

0 73 

| 37-2 

45-5 

54-1 

2-4 

41 

10  8 

19 

40 

54-00 

— 

0-71 

280 

36- 1 

44-7 

53-0 

50 

1-3 

19 

49 

41-62 

0-72 

Correction  of  Clock 

obaerrml.  JSjJJj, 
1 

Correction 

to 

Mean  It. A.. 
Jui,  1, 
1W5. 

-5*2-84 

- 52  92 

». 

- 3*41 

- 52-83 

-52-92 

- 3.47 

- 53-93 

-53  94 

1 - 3-38 

- 53-98 

- 53-94 

- 3-13 

-54-06 

~ 53.94 

- 3-52 

-53  92 

-53-94 

- 3-47 

-53-86 

-53  94 

- 3-51 

-53-88 

- 63-94 

- 3-30 

-54  37 

- 54-30 

- 2 55 

-54  32 

-54-30 

- 2-98 

-5t  29 

-54-31 

- 2-98 

-54-27 

-54  31 

- 3-11 

-54-30 

- 54-32 

- 2-94 

-54-38 

-34-48 

I - 3-10 

-54-50 

- 34-30 

- 2-93 

- 54  32 

- 6-68 

-54-61 

-34-54 

- 3-20 

- 54-62 

-54-58 

- 3-38 

- 51  59 

-54-59 

- 3-49 

- 54  56 

- 54-59 

- 3-53 

- 54-60 

- 54-60 

- 3-52 

- 56-23 

- 56-28 

- 291 

- 56-32 

-36  29 

- 3*51 

- 56  33 

-56  29 

- 3-55 

-56-26 

- 56-30 

- 3-55 

-57-72 

-57-70 

- 2-07 

- 57-66 

-57-7! 

- 2 54 

-57  69  ! 

-57  72 

1 - 3-35 

- 57-78 

-57-72 

- 3 54 

-57-76 

- 57-72 

I - 3-50 

-57-70  I 

-57-73 

- 3 35 

- 57-72 

- 57-73 

- 3 55 

— 59-63 

-59-53 

- 1-85 

-59-53 

- 59-53 

- 2-65 

- 59-56 

-59-53 

- 2-40 

- 59-53 

+ 4-72 

— 39-43 

-59-33 

- 2-62 

-59  56 

-59-53 

1 - 3-70 

-59-46 

-59-53 

, - 3-75 

- 59  67 

- 39-60 

- 2-71 

- 59-65 

-39-60 

- 3-07 

-39-37 

- 59  60 

- 3-33 

-69  48 

- 59  60 

- 3-32 

-59-61 

-59-60 

- 3-11 

(«)  An  apparent  lattUM  of  tho  dock-rate  during  the  time  o i obeerratiun,  eauaed  mutt  probably  by  Ihe  auervlng  of  the  iutrninent  ou  ita  pien. 


(4;  faint. 
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OBSERVATIONS  MADE  WITH  TIIE  TRANSIT  INSTRUMENT  AT  THE 


Hate. 


No.  in 
Hritifli 
IAmcl'u-i 
[liiio  Cn« 

UliyjUii, 


OBJECT  OnjkKKvun. 


Mftgni 
luiiu  i: 

L-lwiniM. 


1865. 

I Sept.  4 


Se]4.  14 


Sept.  18 


Sept  19 


Sept.  20 


Sept.  21 


Sep*.  22 


Sept.  24 


Sept.  25 


7368 

7561 

7688 

7773 

7868 

7908 

7908 
8034 
8105  | 
8169  i 
8233 

7561 

7627 

7688 

7908 

8034 

7668 

7868 

7908 

8034 

8105 


{ Cygni- 

i Pegusi 

a Aquarii 

4 Aquarii 

>j  Aquarii 

{ Pcgum 


t Pegaai 

a Pegaai 

y FiKIMO  -. 
x Piacium  — - 
. Piacium -•-- 


i Pegaai  — 
16  Pegaei 
a Aquarii  • 
{ Pi'glUli'— 
a Pegaai— 


a Aquarii- 
ij  Aquarii 
{ Pegiwi— . 
a Pegaai— 
7 Piacium-- 


8105  («i)  7 Piacium 
8169 
8233 
8331 
4 
26 


8034 

8105 

8233 

8331 

4 

26 

8233 

8331 

4 

26 

7178 

7561 

7627 

7688 

7689 
7868 


Piacium  

i Piacium  

a Piacium 

a Audromed* 

7 Pegusi 


a Pegaai  — 

7 Piacium 

i Pieciuni 

» Piacium 

a Andromeda 

7 Pegaai  


• Piacium 

* Piacium — 

a Andromeda) .... 
7 Pegaei 


0 Aquarii 

• Pog  mu.. 

16  Pegaei—. 

a Aquarii 


(6)  a Aquarii.. 
a)  Aquarii . 





North 

Polar 

Pittance 

set  to. 


60  18 

60  43 
90  57 
96  25 
90  47 
79  50 

79  50 
75  29 
87  25 

89  27 
85  I 

80  43 

61  41 

90  57 
79  50 
75  29 

90  57 
90  47 

79  60 
75  29 
87  25 

S7  23 

89  27 
85  4 
83  51 
61  37 
75  32 

75  29 
87  25 
85  4 

83  61 
61  37 
75  32 

85  4 
83  51 
61  37 
75  32 

96  8 

80  43 
6-1  41 

90  57 

90  57 


W irw  obaerrod. 

Redaction 

to 

Mean  of 
Wins*. 

1 

| Cncr«tian 
ift>r  Inxtru- 
1 mental 
jUuvkiiunn. 

C-.erwlitm  of  Click 

C<rrtriiii 

to 

MfenJU, 
J«n.  1. 
1845. 

11. 

III. 

IV. 

v 

otwwred. 

inter- 

fata*! 

A . 

1 * 

«. 

« 

tt 

«. 

A 
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Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at  the  Royal  Observatory 
Edinburgh,  in  the  Year  1805,  reduced  to  January  1,  1865. 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1865;  AND  THE  METHODS  OF  THEIR  REDUCTION. 

Pages  418  to  433  contain  the  Transit  Observations  of  stars  for  1865,  similarly 
with  thoso  for  1849,  whore  tho  methods  of  reduction  are  more  fully  described  ; 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
than  here  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out ; also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  clock-corrections  and  instrumental  errors. 

Tho  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  he  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa- 
tion. 


Intervals  of  the  Wires. 


From  28  observations  of  a Ursie  Minoris,  above  and  below  the  Pole,  in  the 
year  1865,  the  intervals  of  tho  wires  and  their  Equatorial  distances  from  their 
mean  or  middle  point  were  found  to  be,  the  star  boing  above  the  Pole. 


Wire 


I. 

II. 

III. 

IV. 
V. 


+ 10-490' 
+ 8 304 
_ 0 106 

- 8-301 

- 16  528 


Equatorial 


These  values,  immaterially  different  from  those  of  1 864,  have  been  employed 
in  the  reductions  throughout  the  year ; using  for  Polaris  (whose  Declination 
varied  between  88*  35'  13"  and  88“  36'  2“)  the  following  quantities  or  those 
adapted  to  a declination  of  88°  35',  with  tho  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term  n, — 


Wire  I. 

- II. 

- III. 
...  IV. 
...  Y. 


+ 11  11-30  + n x 133 
+ 5 38  38  + n * 067 

- 0 4-29 

- 5 35-92  - n X -067 

-11  8 80  - n x -132. 


Declination  88°  35’ 


and  for  8 Ursce  Minoris  (whose  Declination  varied  between  86°  36'  3')  and 
86“  36'  43°)  the  following  quantities,  or  those  adapted  to  a declination  of  86“  36'. 
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with  the  amount  of  alteration  duo  to  each  additional  second  of  Declinatiou 
added  under  the  term  n, — 


Wire  I.  + 
...  II.  + 
...  III.  - 
...  IV.  - 
...  V.  - 


1 39*76  + n x -023. 

2 210*1  -i  n x *012 

0 1*79 

2 20*02  - » x *012 
4 38*70  -nx  -023 


Declination  86s  36' 


The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 


Sum  of  Equatorial  Interval#  for  the  Wire*  observe*! 

XomlWWTiS * c"~c‘ut  of  S““*  NPI)o 


this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

With  close  Polar  stare,  the  Sine  is  used  in  place  of  the  A rc. 

The  signs  anti  order  of  the  Wires  are  to  lie  changed  when  the  star  is  below 
the  Pole. 

In  the  column  entitled  “ Deduction  to  the  Mean  of  the  Wires,"  either  the 
simple  arithmetical  mean  of  the  Wires — if  5 were  observed — is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  for  Instrumental  Deviations. 

These  deviations  are  three  in  number,  and  arc  severally  termed,  Collimation 
error,  Level  error,  and  Azimuth  error. 

The  Collimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
the  axis  ol  rotation ; and  is  mechanically  positive,  or  is  positive  as  a correction 
lor  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  the 
object-glass  deviates  to  the  cast  of  the  said  plane  : — 0 *01 2,  the  diurnal  aberra- 
tion, is  included,  for  practical  convenience,  in  the  sum  representing  the 
collimation. 

The  Level  error  is  the  angle  of  inclination  of  the  axis  of  rotation  to  the 
orizon,  measured  in  a vertical  plane ; and  is  mechanically  positive,  as  a cor- 
rection, loi  all  objects  above  the  horizon,  negative  for  those  below,  when  the 
Western  end  is  higher  than  the  other. 

The  Azimuthal  error  is  the  angle  of  deviation  of  the  axis  of  rotation  (pre- 
sumei  approximately  horizontal)  from  the  East  and  West  lino,  measured  in  a 
Kmonta  pane,  and  is  mechanically  positive  as  a correction  for  all  objects 

Zei1“tl'’  °r  Nadir'  all‘l  negative  for  those  North  of  the  same,  when 
the  Western  end  of  said  axis  deviates  towards  the  South. 


C'OLLIMATIOX,  LEVEL,  AND  AziM I TITAI.  ERRORS. 
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C’OLLIMATIOX  AND  LEVEL  ERRORS. 


These  are  determined,  sis  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
micromctrically  tho  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit-instrument's  axis. 

For  dates  between  the  epochs  of  observation,  tho  errors  have  been  assumed 
to  vary  as  the  time,  except  where  tho  readings  of  the  earth-thermometers,  as 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  be 
probably  desirable. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  the  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  with  safety 
when  the  stability  of  the  instrument  can  be  depended  on  through  the  tw'elve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  Report  to  the  Board  of  Visitors  for 
1870,  towards  the  end  of  the  volume,  see  pp.  R 50  to  n 57,  they  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made  ; — 


In  the  course  of  the  year  40  combinations  of  oithor  a,  or  8,-  Ursa1  Minoris 
and  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  aud  for  dates  between  them  the  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 

UHKSCXtill  ZdTlIOSOMICAl  OdfKIlV  ATIOXS.  VOL.  XIII.  {3  P> 


Azimuthal  Error. 


Azimuthal  error  = 


R.A . I *1  -Jf  - ft  A . 2<t  - (olai,  tr.  I *1  4f-  - obd.  tr.  2<1  ■#•)  - clock'd  law  iti  tin-  interval 


Adopted  Instrumental  Corrections,  expressed  in  Seconds  of  Time. 
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Dale. 

CaHimatltafi. 

Level. 

Azimuth. 

Dale. 

Colli  maiioo. 

Level. 

Azimuth. 

Date. 

CuHifoatioa. 

Level. 

Aziiiiuth, 

1BR5. 

a 

1865. 

i. 

j. 

a 

ISU5. 

23 

-008 

- 0 03 

-0-58 

Dec.  7 

-008 

-0  02 

-058 

Dec.  15 

-0  08 

000 

-0-58 

24 

-008 

-0  03 

-0-58 

6 

-0-OB 

-0S)| 

-0-58 

21 

-008 

SO-OI 

-0-5S 

20 

-00B 

-003 

-0  5B 

0 

-00B 

-0-01 

-0-5B 

26 

-O-Oft 

+ 0 02 

-0-51 

12 

-008 

-001 

-0-58 

29 

- 0 08 

+ 0-03 

-0-17 

Dw.  1 

- o os 

-0  03 

-0  58 

13 

-008 

000 

- 0-58 

31 

- 0-08 

-0-03 

- 0 49 

2 

-0-08 

-0  03 

-0-58 

It 

-0-08 

000 

-0-58 

Tho  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

cormliuu  *^s,„TNVrtTP«,irDSu5Ji, 

the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

, , eon  Star'll  Zenith  Distance  South 

Uvel  correct, on  . Sti|,8  NSHb  Poter  WitaEw, 

the  sign  being  positive  for  a star  above  tho  Pole,  ami  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

, sin  Sur'n  Zenith  Diatunc*  South 

Azimuthul  correct.oQ-i.n  gUr,„  So„b  P(l|„  DU)tatJce; 

thc  sign  being  positive  for  a star  above  the  Pole  and  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  and  North  of  the  Zenith ; but  negative  when 
above  the  Pole  and  to  the  North  of  tho  Zenith. 


Correction  of  tiif.  Clock. 

For  computing  tho  errors  of  the  Clock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Tablo  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  1865,  has  been  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq.,  Astronomer  Royal,  as  being  tho 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  1865. 
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TABLE  I. 

Mean  Right  Ascensions  adopted  of  Standard  Stars. 


fifftt » Naim*. 

Airamnl  JUrm 
liitrlit  AfCCDtioa, 
Jutauxry  1,  I4M5. 

Cor rucl ion  to 
NauOc&l 
Alniftofto. 

SUr'a  Nfttue. 

Aimmctl  Mr  Mi 

At».*rn*iott, 
JftUUftr/  1.  l*»it> 

Corrrcbrc  to 
Kailkft] 
Almanac- 

a Atidromcdre 

ft.  •»,  », 

0 | 24*87 

+ 0 06 
+ 0-06 

k.  m 4i 

6 6 43  76 

i. 

0 6 17-20 

8 Cams  Mtijoria 

<3  11  47-50 

12  Ceti 

0 23  8-91 

0 3|  25-65 
0 3G  48-G6 
0 49  16-12 

0 35  56-31 

1 2 10  68 
1 9 38-33 
1 17  IB-51 
1 24  15-77 

— 0-0.1 

O 16 

6 29  54-74 

-0-03 

+ 0-07 

6 36  1 1 -88 

0*00 

♦ PiflciuM  

-0-02 

6 47  55-07 
6 53  10  21 

i Cnnis  >1  ajoris 

+ 0-22 
+ 0-02 
+ 0-06 

0-00 

ICcti 

y Cabin  Majori* 

0 %)i  39-06 

— 0.02 

r)  I'iiciuni 

t Geminoium 

7 5 37’<H 
7 12  352 

000 

v PUcium - 

8 Arictil 

1 34  24-44 
1 47  11-19 

+ 001 
+ 001 

$ (Janit*  Mitiurifl 

7 19  49  70 
7 25  56  95 

+ 0-01 

a AriiitU 

1 59  34-10 

2 10  1503 

+ 0 01 
+ 0-04 

(i7  Ceti 

Pollux 

7 32  11  06 
7 37  3-09 

+ 0*03 

f Ceti 

2 20  59-03 
2 32  33  92 
2 36  18-45 
2 I t 2 56 

2 55  13-17 

3 3 51-82 
3 13  26-23 

0*00 

7 43  37-00 

7 55  13-34 

8 1 17  71 

+ 0-04 

6 Cancri 

- 0 08 

« Aric-tie 

a.  Ceti 

+ 0-07 
+ 0-01 

& Ariutis 

8 15  3 3 *81 

»'  Arietia 

7 Cancri  — 

8 24  53  88 
8 35  28*17 

+ 0*03 

/ Tauri 

3 17  33-09 
3 23  25-11 
3 26  34-28 
3 32  12-80 

• Hydras 

8 39  37  49 

-0-02 

> Eridxni 

1 1 Tauri 

x Cancri****- 

8 51  6-06 

9 0 25-97 
9 11  26-56 
0 20  57-18 
9 24  39-94 

LriJuoi 

3 36  46-94 
3 39  27-81 

+ 006 

a Hydro.-.- 

+ 0-03 

«'  Tauri 

3 51  43-87 

4 1 18-30 

1 5 16-57 

+ 005 

o leonis--.. 

0 33  56-56 

«'  Eridani 

-002 

« Leouia 

f*  IjtsMiia-* 

9 38  1 1-03 
9 15  4-84 

+ 0-05 

i Tauri 

4 20  44-17 

+ 001 

t T-ioonU 

9 53  4-64 

10  1 10-79 
10  12  31-54 

+ 0 01 
+ 0-03 
0-00 

/»  Eridani 

4 28  10-60 
4 38  45-26 

-0  01 

y1  Lcoms 

4 48  12-34 

oao 

A Hydr©  

10  

0-00 

4 59  41-78 

+ 0 05 

10  35  39-13 
10  42  9-53 

6 8 3-03 
5 17  45-61 
5 25  6-62 

+ 002 

+ 0-03 

+ 006 

-004 

-0-Ot 
+0-02 
+ 0-05 

5 26  46-59 
5 20  21-80 
5 31  45-69 
5 41  21-22 
5 47  51-82 
5 5 5 54  89 
5 59  51-84 

-0-04 

-0-01 

x Oriunia 

— 0-14 

r Leonia 

11  20  59-63 

a OrioniB 

+ 0-02 

v Lcanis 

11  30  2-19 

-0-02 
+ 0-05 

I 1 1Z  1 UJ  A 

II  53  57-28 
12  3 11-16 

-002 

» Corri 

+ 0-04 

Digitized  WW 


Mean  Right  Ascensions  adopted  of  Standard  Stars. 
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Star's  Xkno. 


if  Virginia- 

i Corvi 

3 Com  ••*• 

33  Virginia 

6 Virginia 

i Virginia 

J Virginia 

Spicw 

£ Virginia 

m Virginia 

r Itiolm  ......... . - 

n liootis 

r Virginia  * 

« Virginia 

Arcturua - 

/ IWtin ............ 

f boot  if 

i Vf»tis 

**  Lihra*~< 

I.ihrie 

^ Hooti*-... 

,3  Lihrsc 

* ' Librio* 

C Libra 

« Corona 

® Serpentis 

■ Scrpentia 

y Serpenti* 

3 Seorpi • ■ 

3 Ophiuchi ...... 

y I ii-rvultN 

Antnrofl 

X Opbiuchi 

£ Ophiuchi 

£ llerculia  — 

% Ophiiicht" 

i Unreal  i* 

* Opbiuchi 

* Herculis 

9 Ophiuchi • ■ 

r Ophiuchi........ 

a Ophiuchi 

3 Ophiuchi 

.*  Hcrculis 

89  HcreulU 

72  Ophiuchi 

p Sigittarii 

ij  Serpent ia 

i Unra  Muioria*. 
X SigitUni 


Amutne«l  Mena 
Right  A«ntukin, 
January  1.  18U6. 

C*  *ri*iivn  to 
Naatioal 
AJiuuunCa 

A-  "4.  8. 

« 

12  12  59  97 

+ 0-05 

12  22  53  02 

12  27  17-99 

+ 011 

12  40  58-98 

12  48  48-27 

12  55  27-38 

13  2 57  72 

+ 0 03 

13  18  5-02 

+ 0 03 

13  27  48-96 

- 0-01 

13  31  31  72 

13  40  50  82 

13  48  15-12 

+ 0 04 

13  54  40-66 

+ 0 05 

14  5 41-87 

14  9 50-29 

+ 0-06 

M 20  10  01 



I I 26  0 72 

+ 0-01 

14  39  5 19 

+ .1-08 

14  43  24-85 

+ 0-04 

14  19  26  78 

14  58  39-70 

- 0-03 

15  9 41-70 

+ 0-03 

15  15  30-21 



15  20  38-84 

15  28  58-38 

+ 008 

15  37  37-19 

+ 0-08 

15  41  5-29 

15  50  1315 

15  57  35  46 

+ 001 

16  7 16  36 

+ 0-05 

IG  15  57  97 

16  21  8-03 

+ 0-03 

16  21  6 39 

16  23  13.63 

16  36  1 1 -87 

+ 002 

16  51  16  73 

-0-01 

16  55  7 56 

17  2 38  21 

17  8 29-58 

+ 0 10 

17  13  43-24 

+ 0 06 

17  19  1902 

17  28  16-11 

+ 0-06 

17  36  18-22 

17  41  IQ-58 

+ 007 

17  49  38-48 

l S 0 56-96 



18  5 11-36 

+ 0-06 

18  14  19-17 



18  15  53-47 

-0-13 

IB  19  38-35 

SUr'p  Nntno. 


a Lyra 

2 Aquilio 

3 Lyra 

i Aquila? 

£ Aqullic--  - 

^ SugitUTii 

* Aquibe 

3 Aquila> 

a Yul]*?ctita~  • 

^ Aipiila? 

ft*  Sugittuhi 

y Aquiln? 

a Aquil.u 

3 Aquihti  

c Sagitturii-. 

X Urxm  Minority 

3 AqmU* 

®l  Capricorn  i 

0 Cttpricorni—-* 
j Capricorn  i»«<  «* 

1 Del  phi  ill  * 

a Del ph  ini 

* Aqotrii 

32  VulpeculA’--- 

6 Capricorn! 

£ Cvgiii ....  -- 

a Kpuil-t 

t Capricorn  i 

3 Aituarii 

£ Aquarii  ••• 

i Pegaai 

3 Capricornt 

Id  Pcgimi 

a Aquarii* 

I 

9 Aquarii 

y Aquarii 

r Aquarii 

t?  Aquarii 

£ IVgiuu 

H I'ogafi 

X Aquarii 

Fomalhaut 

a FegiiMi 

y Fiacuitn 

* i'iaciuni 

1 1’iaciuu 

3 Sculpturis 

AJ  I’nrmro." 

2 Ceti 


Ajuamf]  Mena 
Right  Aar>fn*Mio. 
January  1,  I8ti6. 


h.  <%- 

IB  32 
IB  ... 

IS  45 

18  53 
IS  59 

19  7 
19  II 
19  IS 
19  23 
19  27 
19  28 
19  39 
19  44 
19  IS 
19  54 

19  59 

20  4 
20  10 
20  13 
20  21 
20  26 
20  33 
JO  40 
20  48 

20  58 

21  7 
21  0 
21  14 
21  24 
21  30 
21  37 
21  39 
21  40 

21  58 

22  0 
22  9 
22  14 
22  23 
22  28 
22  34 
22  43 
22  45 
22  50 

22  58 

23  10 
23  20 
23  33 
23  41 
23  52 
23  56 


2207 


5-77 
29  70 
12  28 
15  60 

28- 76 
41-43 

5-30 

29- 65 

29- 30 
50-19 
11-76 
40-88 
2114 

9-61 

20- 27 

33- 70 
25-40 

940 

45-75 

22-07 

21  90 

48- 43 

21- 25 
II- 19 

4 43 
43  53 
20-90 
33  75 
33  34 
35-12 
55-26 
50-91 
43  65 
4245 
40-95 

30- 00 
2507 
43-74 
29-38 

34- 13 
1 1-03 

2-25 

iooo 

0-09 

0-41 

53-30 

22  78 

49- 27 


I'oyrrrtk'n  to 

Nautical 

Almanac. 


+ 007 

+ 0 12 

+ 0 13 

+ 0-<M 
+ 0-03 

+ 0-11 
+ 0-09 
+ 0 05 
+ 0 00 

-0-28 

+ 0-07 

+ 0-15 


+ 0 05 
+ a08 

+ 0-03 
+ 0-03 


+ 0-02 
+ 0-05 


000 


+ 002 
+ 0-08 


+ 0-03 
+ 0 03 
+ 0-01 
-0-02 
-0-03 
-00)5 
-0-03 


The  Mean  Right  Ascensions  are  convert  oil  into  Apparent,  for  any  day  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  the  observed  transits  of  the  stars  in  the  foregoing  Table  (excepting  the 


KiMsmjiHiM  t*TBi-v'»nc»r,  iH!BFnr,»Tio;t8.  rm.  serti. 


5 x ■ 


450 


Edinburgh  Transit  Observations  for  1805. 


close  Polar  stars),  the  corrections  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Right  Ascensions  computed. 

The  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
untitled  “ Correction  of  Clock  observed.” 

The  sign  + prefixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frequently  of  swerving  in  the  azimuthal  position  of  the  Transit  Instru- 
ment as  produced  by  changes  of  temperature  acting  on  its  supporting  stone  piers 
during  the  observations,  the  " Adopted  Clock  Corrections  ” have  been  generally 
obtained  by  graphical  projection,  and  the  stars  of  each  night  have  been  used 
much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights. 

At  the  same  time,  to  afford  a tabular  view,  in  tho  usunl  manner,  of  the 
march  of  the  Clock,  its  daily  errors  at  Oh  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  tho  following  Table. 


TABLE  III. 

Correction  for  Transit  Clock  at  06  Siderf.al  Time. 


Dule. 


Jut. 


F«b. 


Mur. 


Clock** 
Correct  ion 

I k»t*. 

ClwMtli 

Correction. 

Lkitc. 

Clerk's 

Correction. 

Date. 

<’t  • V* 
Correction. 

Date. 

nock** 
Correct  > *• 

1. 

A 

1865. 

a. 

1665. 

a 

1865. 

* 

1865. 

A. 

c 

- 34  65 

April  4 

-37-83 

May  25 

- 38-37 

Aug.  4 

-57-77 

Oct  27 

- 55-53 

8 

- 34-35 

6 

- 37-80 

30 

-40-14 

29 

- 59-54 

30 

- 55-66 

1(1 

- 34-SI 

9 

-37-93 

16 

-36-60 

10 

- 37-90 

Juue  3 

-41  05 

Sept.  2 

- 59-59 

Nov.  1 

-55  21 

21 

- 37-72 

It 

- 37  BO 

7 

-41*30 

4 

59-52 

3 

-54-80 

27 

-38-14 

15 

- 37-88 

IS 

- 41-92 

14 

-60-13 

« 

-53  27 

26 

36  02 

22 

-43-73 

18 

- 59*95 

9 

-51-95 

9 

- 10-63 

28 

35-84 

23 

- 13-94 

19 

- 59-87 

13 

- SIM  4 

17 

- 10-1*1 

29 

- 35-70 

30 

- 16-77 

20 

- 59  93 

15 

-4946 

18 

40-60 

21 

- 59-79 

17 

- 48-67 

20 

-41-08 

Muj-  l 

- 35-66 

July  3 

- 17-61 

22 

-59-72 

19 

- 48-39 

24 

-40-81 

4 

- 36-12 

8 

- 19-72 

24 

- 59  23 

23 

- 48-22 

18 

- 40-23 

8 

- 30-69 

II 

-5100 

2$ 

- 59-02 

28 

-40-19 

IS 

.17-35 

14 

- 32  07 

2G 

- 58-79 

Dee.  1 

-47-I4 

16 

- 37-47 

15 

-52  45 

28 

- 58-47 

7 

- 46-07 

17 

- 37-58 

17 

-534)1 

8 

45-44 

- 40-30 

18 

- 37-52 

21 

- 53  98 

Oct.  2 

-57-61 

13 

- 42-83 

19 

- 37-57 

23 

- 34-39 

3 

- 57-26 

14 

- 42-45 

20 

- 37-59 

24 

- 54-56 

19 

- 55  57 

21 

- 39-6B 

- 39-45 

23 

-38-03 

25 

- 54-65 

20 

- 55-65 

26 

-38-02 

24 

-38-14 

31 

-56-34 

21 

1 

-55-64 

29 

-3705 
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452  OnSEHVATIONS  WITH  THE  Ml'IUL  ClItCLE  AT  THE  RoYAL  ObSKRV ATOKY , EDINBURGH,  IN  THE  YEAK  1R05. 


'Staii  oa  othk*  OwnrrOMnm 

No.  in 
British 
AintXV' 

I t;»liiinn>, 


Sauk  of  DMeriptiutt. 


Magni 
lode  <>!►-] 

rv..l 


1865 

I Jan.  6 


I Jan.  10 


I Jan.  16 


1863 


1683 

1730 

1826 

1883 

1930 

2022 

210] 

2161 

2233 

2292 

2331 

2379 

2522 


Nn<lir 
Nadir  [I 


Nadir 
Nadir  m 


i OrimiU 


a Orion  hi 


20 


2101 

2238 

2292 

2363 

2110 

2163 

2468 


I Jan.  19 


Jan.  20 


Feb.  6 


a Cnnis  Minoric-- 
Nadir  ||  | ■ 

Nadir 


Nadir  ||  • 
Nadi  i 


t Geminorum- 


2379 


2181 

2238 

2488 

2522 

2536 


(«)' 


Nadir  llil. 
Nadir  |j  ■ 

Nadir  II II. 
Nadir 


70 


Nadir 

Nadir 


a Canm  Minoria- 


70 


6-0 

10 


Nu  lir  ||  • 

Nadir  |]||* 


Nadir 
1(3)  Nadir  [ 


Clock 
Bidaroal 
Time  of 
ObsecvstkuiJ 

Pointer 

A.  m.  «. 

5 12  0 

254  0 

254  0 

5 48  28 

122  35 

5 0 0 

251  0 



251  0 

5 18  27 

95  40 

5 25  43 

130  20 

5 40  4 

120  25 

5 48  28 

122  35 

a as  it  | 

112  15 

6 10  16 

119  55 

6 22  48  107  20 

6 31  10 

113  25 

6 11  24 

106  10 

6 54  7 i 

119  5 

7 2 15 

79  55 

7 8 52 

80  15 

7 32  50 

121  20 

7 39  0 

'254  0 



254  0 

6 0 0 

254  0 

1 

254  0 

......... 

107  20 

.....a*.. 

106  10 

6 54  8 

110  5 

7 6 50 

105  0 

7 12  42 

107  40 

7 20  54 

102  5 

7 27  21 

83  25 

8 0 0 

254  0 

254  0 

5 56  0 

254  0 

251  0 

7 8 56 

80  15 

5 51  0 

1 254  0 

<254  0 

6 31  15 

113  25 

6 41  28 

106  10 

7 27  23 

83  25 

124  20 

] 7 12  15 

101  25 

7 50  0 

254  0 



1 254  0 

9 14  0 

j 254  0 



1 254  0 

Micrcaaopc*. 


Micro 


A. 

B. 

melor. 

tYf-ai*. 

1 25  0 

311 

0-500 

1 36  8 

46  1 

0 500 

0 10  0 

12  5 

0652 

1 228 

32  6 

0 500 

I 35  6 

15  1 

0 500  | 

2 27  9 

30. 1 

0 500 

1 40  7 

50-7 

0 562  1 

4 526 

55  8 

0-500 

0 9 0 

10  4 

0 807 

3 34  9 

3157 

0 432 

3 150 

47  3 

0650 

0 33  7 

35  1 

0 570 

2 6 0 

SO 

0 533 

2 58  2 

598 

0 630  , 

4 25-8 

276 

0 500 

3 33  3 

35  2 

0 608 

1 56  5 

58  3 

0500 

3 45  3 

49  1 

0817 

1 24  8 

33  9 

0 300 

1 37  1 

44  9 

0 500 

1 216 

318 

0 500 

1 36  3 

16  4 

0 500 

0 30  1 

377 

0 500 

3 28 

37 

0 500 

4 27  B 

284 

0 500 

2 130 

13-0 

0 300 

4 43-1 

44  2 

0710 

4 118 

12  4 

0 551 

5 29  8 

300 

0619 

1 25  1 

35  0 

0 500 

1 36  6 

401 

U-500 

1 25  3 

33  7 

0 500 

1 37  9 

471 

0 500 

1 510 

52  4 

0 564 

1 25  6 

34  2 

0 500 

1 360 

44  6 

0500 

1 587 

592 

0 760 

3 1-3 

1-1 

0 500 

5 30  0 

30  0 

0 566 

3 51  3 

53  3 

0 500 

I 311 

34  3 

0-602 

1 265 

33-9 

0 500 

1 374 

15  2 

0 500 

1 25  9 

352 

0500 

1 47-7 

439 

0-500 

lUrometcr. 1 


In- 

Exterior 

Ckrotls. 

E«t  I 

‘flier 

| »»•>- 
rooter, 

& 

Ther- 

mo- 

nrlor, 

Fulir. 

Velocity  (in 
miles  per 
hour),  nml 
Direction. 

of  OU*. 

Max.  = 10. 

29  HO 


29  80 


- | ChsttMe  ftatli. 


C«f.to! 

Vvr 

ibpi.nM 

Dul 

JwiL 


36-8  37-5 


37  0 7.  NW. 


29  15  42  5 40  0 


29- 15 
29-15 
29-15 
29  15 
29-15 
29  15 
29  15 

29  15  1 39  0 

29  15  390 


40  0 10,  S.W. 

40  0 

396  

395  

395  - 

393  

391  


*9  15 
29  15 
29  15 
29  IS 
29  15 


2877 

28  77 
28  77 
2877 
28  77 
28  77 
2877 
28  77 
28  77 


390 

39  0 

39  0 

39  0 

39  5 39  0 


390  300 


29  35 
29  35 


33  0 
35  0 
35  0 

34  3 
34  6 
31  3 
34  2 
34  I 


34  8 

38  0 33  3 
330 


::::: 


29  30  37  0 

29  30 
29  30 
2930 
29  30 
2930 
2930 


2950 


333 


400 


320 

32  0 
320 
320 
320 
31-7 
31  5 


38  9 


Ittt. 

• * m 1 

1. 

+ 48  33  42  5 

- \\ 

+ 21  40  55  5 

- 54 

+ 56  20  16-8 

- 10 1 

+ 46  28  21  5 

- Bi 

, + 48  33  44  5 

- 95 

1-0-38  17  M 

- 81 

+45  57  173 

-100 

+ 33  19  2 3 

- 12 

+ 39  25  34  9 

-1« 

+ 32  11  29  5 

-112 

+ 45  7 510 

-114 

+ 5 57  SO 

- 9T 

;+  6 15  22  9 

-101 

+ 50  22  22  " 

-121 

i 



if«i  •••  •••«  • • • • 


5 


+ 33  19  31  - 
+ 32  11  298-11! 
+ 45  7 5M!-I: 
+ 31  0 394 
+ 33  43  175 
+ 28  7 40  1 
+ 9 23  591 


-111 

114 

-III 

-159 


+ 6 15  163  - *! 


+ 39  25  529 
+ 32  11  *73 
+ 9 26  576 
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- . .. 
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35  9 



7 

+ 50  52  51-1 

+ 1-1-9 

2910 

41-0 

35-9 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  is  the  \ ear  1865. 
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2 16  57  119 
2 23  21  121 

2 29  3b  123 
2 36  59  104 
2 4 6 26  1 21 
2 52  7 108 

2 OO  19  80 

3 17  41  108 
3 26  0 254 


! I 41  so 

I 30  40 


I 59  59  KM  45 


......  2 9 25 

8-0  2 Iff  56 

1 2 23  19 


2 29  37  123  40 

2 36  56  104  50 
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* 3 28  II 
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6 27  121  0 
2 6 108  50 1 
0 17  I 80  50 

7 39  108  20 
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2 46  26 


3 3 21 
3 17  39 
3 28  9 

3 44  0 


254  0 

1 53-5 

254  0 

1 65  9 

254  0 

1 52- 1 

251  0 

1 65  0 

100  35 

1 44-7 

1 21  0 

2 51-0 

| 126  20 

4 28-2 

1 103  35 

1 04 

Itt  25 

0 4 2 

j IW  *15 

0 10-7 

1 251  0 

1 53  1 

251  0 

1 66  0 

254  0 

1 53  1 

254  0 

1 63  9 
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0300 
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0-584  I 
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0 509 
0-500 
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0 300 
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0520 
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30-08  41-5  36-8 


l 53-9 
I 64-6 

0 28-3 

1 23-8 

2 22-1 

1 20-6 
4 55-4 
0 22-1 

3 31-1 

4 50  7 

2 48-7 

3 56  8 

3 21  8 

4 57-9 
0 124 


3008  | 36-8 

30-06  368 

30-06  36-8 

30-06  36-8 

30-06  | 37-0 

30  06  37-0 

30-06  37-0 

30-06  37-0 

30-06  37-0 

30-05  37  9 

3005  1 384) 

30  05  38  1 

30-05  38-2 

30-05  38-2 

30-05  38-2 

3005  387'  38-2 


29  91  42-5  40-5 


2991  40-5 

29-91  40-5 

29-91  394 

29  91  39  1 

29-91  39  0 

2991  390 

29-91  39-0 

29-91  39-0 

29  91  39  0 

29-91  390 

29-91  39-0 

29-91  39  0 

29-91  J 39-0 

29-91  39-2  39-0 


30-00  38-7 

30-00  38  8 

30-00  38-6 

30-00  J 38-5 

30-00  38  0 

30-00  37  8 

30-00  39-4  37-7 


29  98  ‘43-3  42-0 


+ 50  0 48-6 
+ 34  51  J4-J 


+ 34  22  5+4  +IH 
4 21  43  IO-61+  H 


(«)  Bail  definition. 


Observations  with  the  Ml-kal  Circle  at  tiie  Royal  Observatory,  Edinburgh,  in  the  Year  1805. 
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40 
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55*8 

31*2 

55*4 
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29  08 
29-98 

• 

6 

— - 

2 16  .53 
2 29  35 

2 32  3 

3 0 16 

1 1 
123 
1(18 
iO 

12-0 



7 

+ 7 50  3 62 

+ 21-2 

703 

y^O 

420 



...... 

8 

+ 15  42  51-5 

+ 17-3 

4 1*5 
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+ 19  41  33  2 

+ 15-6 

962 
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20*08 

:::::: 

414 
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+ Ml 
+ 13*7 
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41-0 
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251 
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0 

0 

1 64-9 
1 52  3 
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SrK  iijj 
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29-55 
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45-1 

(115 
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1 59  58 

2 29  33 
2 36  55 
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104 
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IS 

40 

50 
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2 26  2 
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1 52-4 
1 61  8 
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26-1 
31*2 
19  9 

05(H) 

0*500 
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0500 

29-55 
29  55 
29-55 



* 



+ 30  45  24-7 

703 

44  8 

0 

7 

+ 20*7 

834 

+ 49  11  35-0 
+ 30  62  48-9 

+ 15  5 
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44-3 

44-2 
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+ 165 
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74-0 

0-500 

29*5j 
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47-0 

25 1 
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72  8 
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Nadir  |||| 
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..  .. 
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0 
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M 

29  00 
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45-6 
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962 
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3 0 14 

29-00 

45-5 

6 

...... 



+ 17  2 

Nov.  27 



Nadir  M l 

11  SO  0 
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o 

1 49  0 
1 62  8 

58  9 
74-0 

0500 

6500 
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29-25 

41-0 

38-0 
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Dec.  I 

2 56  0 

29-71 

N'arlr  || 

254 

98 

1 614 

0 11-4 

74-2 
is  a 



...... 

1101 

3 28  6 

15 

29-71 

38-8 

...... 

7 

+ 21  43  6 6 

+ 113 

■ 

Dec.  8 

2 13  0 

254 

251 

1 ||4 
1 63*7 

3 31*9 

4 49  8 

61-0 
73-9 
34-7 
50  6 

0500 

0500 

0-580 

0444 

30-10 

46-0 

4 BO 

Nodir  || 

793 

631 

2 29  30 
2 36  52 

30  10 
30-10 

3,  W. 

+ 49  41  31  _ 

+ 14-2 

104 

so 

48-0 

920 

+ 1 7*4 

+ 11  9 

1292 

81 

117 

121 

130 

254 

251 

251 

254 

4 34-0 
4 12  7 

3 23-0 
2 38 
1 50-8 
1 62-8 

1 51-0 
1 62  4 

0 56  0 
0 00 
0 12-7 

4 33-3 
4 124 

0-500 
0 500 
0-500 
0 500 
0-500 
0-500 

0 500 
0-500 
0-318 
0-500 
0-500 
0-500 
0-500 
0 590 
0-557 

30-10 
30-10 
30  10 
30-10 
3610 

4B-B 
490 
49  0 
49  0 
48-9 

M3 1 

» A) 

4 31  26 

4 44  5 

5 23  55 
9 30  0 

40 

15 

20 

16  2 
264 
8-1 
62-4 
72-1 

62  7 
71-9 
56-8 
1-8 
15-0 

6 

t 7 U .»J*7 
+ 43  42  13-6 
+ 47  16  23-6 
+ 56  20  4+ 

+ <-8 
+ 1*9 

119 1 

1730 

6 Oronin***. 



48-8 



7 

- 4-2 

Nadir  1 

Dec  13 

2 49  0 

0 

3615 

41  2 

41-2 

9R0 

1055 

30-15 

30-15 

30-15 

3615 

30-15 

30-15 

30-14 

6,  W. 

■I  3 1 J 
3 17  32 
3 28  2 

108 

98 

35 

25 

65 

41-8 

41-8 

41-8 

41-8 

+ £M  3J  »)J'b 

+ 34  22  59-7 
+ 24  43  12-2 
i+  7 12  33-7 
+ 43  42  13-1 
j+  0 35  55-1 
+ 47  16  25-1 

+ 12  0 
+ 12  2 
+ 8-7 
+ 1-7 
+ 3-4 
- 0-1 

1 101 

7 

8 

1252 

1131 

4 31  23 
4 37  53 
4 44  2 

15  2 
565 
25-8 

1459 

1491 

74 

121 

35 

15 

3 23-2 

41-7 

(a)  Cloudy. 

(3)  Wind  incxcuing. 

Observations  with  the  Moral  Chicle  at  the  Koval  Obskrvatoiiv,  Edinburgh,  in  the  Yeah  1885. 
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30- H 415 

30-  14  41-5 

30H  41-8 

30-14  41-9 

30*  H • 41-9 
30  14  42  1 42  0 


+ 11  38  I3  <5 
+ 47  38  5S0 
+ 46  28  1 8-6 
MB  IS  42-3 
+ 18  17  M 


15-0  0-530 

53-1  0-583 

21-1  0-523 

42-0  0-505 
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Nailer  || 

Nadir  || 

Nadir  ||  I 
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0-107 
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0-503 
0.700 
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0600 
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! + J»  22  574 1 + 128| 
-?24  43  95  +191 
+ 32  15  II  J + 91 
i+  7 12  310  + M 
I-  0 II  12-8  + 91 


30-27 
30-27 
10-27 
30  27 
30-27 
30-27 
SO  30 
30-30 
30-32 
30  32 
30-32 
30-32 
30-32 
30-32 
30-32 


+ 43  42  IM  + 18 
+ 32  34  94  + 17 
+ 0 21  125  + 22 
+ 15  38  11  1 - 2-2 
+ 21  40  33-9  - M 
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0-500 
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0-576 
0-313 
0-539 
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20-72 
20-72 
29-72 
29  72 
29-72 
29-72 
20-72 
29  72 
29  72 
29-72 
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29  72 


+ 50  M 99 

+ 46  28  2td  i 

+ 48  33  iS3! 
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29-88 


Nndir 
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0 500 
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+ 32  31 


29-85 
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(a>  Harellj  rlallde. 


OBSERVATIONS  WITH  THE  Ml'RAL  CIRCLE  AT  THE  UoYAI.  OBSERVATORY,  ElHKBL'IUill,  IV  THE  YEAR  18*55, 
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ROYAL  OBSERVATORY,  EDINBURGH. 

Individual  Observations  ok  Mean  North  Polar  Distances  of  Stars  observed  at  the  Royal  Obseuvatoey 
Edinburgh,  in  the  Year  1865,  reduced  to  January  1,  1 K05. 
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Digitized  b 


tiie  Royal  Observatory,  Edinburgh,  in  toe  Year  1865,  reduced  to  January  1,  1865. 
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B.A.C.  3212, 1 Urs®  Majorie. 

Oil  j (3-0)  I 9 23  37 

015  1 

016 


Feb. 

20 

OI4 

| (30) 

9 38  65  36  20  9 

2H 
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0-15 
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Individual  Observations  ok  Mean  North  Polar  Distances  ok  Stars  observed  at 
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B.A.C.  4876, « Boot  >. 

0 33  (3  0)  14  39  62  21118 
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57  55  30-7 
SO  7 


B.A.C.  4610. 


13  42  i 58  8 18  0 


B.A.C.  4621. 

(60)  13  « 70  4|  489 

150 


B.A.C.  4627 


3 45 


B.A.C.  4931, 


B.A.C.  4723 


May  24 

039 

(7-0) 

14  8 

60  15  45-7 

B.A.C.  4729, 

a Bixilie 

Mav  1 
8 
IS 
19 
23 

0-33 
0-35 
0 37 
0-38 
039 

0-0) 

14  9 

70  0 50  4 
44  3 
51  2 
44  6 
510 

B.A.C.  4756. 


37  (65) 

3.4 

39 


B.A.C.  4942. 

June  7 1 0-43  J (6-0)  ! 14  54  49  49  37 

B.AC.  1965  

May  15  I 0 37  (5  5)  14  58  I 44  49  »8 

8s!  0 39  I IT, 

24  0 39  I 

31  I 0-41  ; 


Mar.  29 

April  0 

26 

May  I 


B.A.C.  5000. 


(6  5)  l»  * 


the  Royal  Observatory,  Edinburgh,  in  the  Year  1865,  reduced  to  January  1, 1865. 


471 


Data. 

Micci 

Apf-roxi- 

Mm Afi  North 

Month 
nail  1 )uy 

Fmctioe 
of  Ywir, 

oiitorvtxl. 

AKeaoion. 

Pulnr  IHafanrr, 
January  1.  IP  Co. 

B.A.C.  8071.  (a) 

M*v  15 
17 
23 

Juno  7 

0 37 
037 
039 
043 

(60) 

A.  a. 

IS  16 

37  33  14  9 
15-3 

14- 7 

15- 2 

it  a r 

June  7 

12 

0*43 

0-44 

(30) 

15  50 

73  53  45  8 
47-4 

B.A.C.  8415.  (6) 

June  7 
12 
13 

0-43 

0-44 

0-45 

(6.0) 

16  7 

31  42  32  8 

35-7 
36  2 

oait  Day,  uf  Y uac 


tu<!"  | 1’nUr  DUriaue*.  f 


B.A.C.  4786 

I * •>. 


axitl  Day.  . 4 Y**ar 


1 Majzmi- 

Appro*-  1 

1 tuin 

mat© 

. Jnwrtil 

Ri«ht  1 
Aacuudoa.j 

B.A.C.  5777. 


B.A.C  7644, 

I A.  »- 

•72  (7-0)  I 21  50  I 

B.A.C.  76B8,  a Aquarii. 


Jone  1.1  0-48  | (7-8)  | 17  2 54  29  41-6  Sept.  22 ' 0-72  (J-0)  21  59  90  88  27-6 


B.A.C.  8787. 


B.A.C.  7908,  Z Pegasi. 


043 

(60) 

0-44 

584  „ an  ' 

Oct.  3 0 75 


B.A.C.  5821.  a lU-rculie 

32-8  ; 

JllnB  13  o-45  I (3-8)  17  6 | 75  27  10  8 


B.A.C.  7996. 


OcL  3 0-78  6-0  22  81  86  54  43  3 


B.A.C.  5 452. 

— 

rt.A.U.  SOJfi. 

0-43 

0-45 

(60) 

16  14 

68  32  21  3 
229 

J une  7 
12 
13 

0-43 

0-44 

045 

(60) 

17  16 

57  21  26-2 
26-2 
26  6 

•Si* pi.  22 
25 

0 72 
073 

7-0  22  56 

B.A.C.  6493. 

June  12  0-44  6-0  16  20  87  20  390 


B.A.C.  5917. 

June  7 i 0 43  I I64>!  I 17  24  ! 29  50  18  1 


B.A.C.  8034,  a regasi. 

Oct.  3 ] 0-75  (2  0)  | 22  58  | 75  31  15  2 


B.A.C.  5647. 


B.A.C.  8245. 


June  7 1 0-43  (6-0)  16  43  I 76  30  4-1  June  23 1 0.47  j (6  0)  18  17  72  I t 49  ! 


B.A.C.  8204. 


B.A.C.  5686.  BJ 

June  13 1 0-45  I (B  O)  I 16  47  1 74  22  1-7  June  22  0-47 


(6  5)  16  82 


BA.C.  6302,  x l)i coni*. ScpI.  22  | 0 72  (7-0)  23  27  .8  44  37-8 

.47  I (4-5)  I 18  23  17  19  38.5  Oct.  3 0-75  j 3‘  <> 


B.A  0-  7561 

, i Pogaei. 

B.A.C. 

8247. 

_ 

33-6 

Sept.  22 

, 0-72 

(2-5) 

1 21  38  j 

80  44  31-3 

Sept  22 

0-72 

(7-6) 

23  35 

72  4 52  2 

Individual  Observations  ok  Mean  Right  Ascensions  ok  Stars  observed  in  tiie  \ ear  1*65. 


Itapai. 

tutU 

ofc»erre«i. 

Appcrtsi- 

to%U 

j 

Aiccumu. 

( 473  ) 


EXPLANATIONS  OF  THE  MURAL  CIRCLE  OBSERVATIONS 

IN  18(15. 


The  observations  with  the  Mural  Circle  in  18IJ5  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

Tlie  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  2,  and  by  pro|ier  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  fool  of  the  |iagc,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col.  4,  and  time  of  transit  past  centre  of  field  (by  an  un- 
eorrected  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatorv,  as  was  too  often 
the  case.  Such  bisection  being  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  about  7 seconds  of  space  apart : the  lines  being 
illuminated  in  a dark  field. 

Tlie  same  general  principles  of  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  in  18(S0.  The  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  tlie  two  horizontal  Microscopes 
A,  I! ; all  which  numerical  particulars  are  given  in  columns  6,  7,  8,  and  9. 

In  columns  10  and  12,  the  readings  of  the  Barometer  and  exterior  thermo 
meter  are  noted  for  refraction  purposes : the  interior  thermometer  being  assumed 
to  be  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
ease  during  star  observations.  During  observations  for  the  Nadir-|>oint,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  iu  the  narrow  column  11,  compared  with 
those  in  column  12. 

Columns  13,  14,  nnd  15  contain  various  points  connected  with  the  meteor- 
ologic  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
observer  at  the  time ; and  column  l(i  contains  the  reduction  of  the  angular 
observations  in  columns  6 to  9,  to  the  stage  of  “ Apparent  Zenith  Distance 
South.” 
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Mural  Circle  Observations  in  18115. 


To  this  end,  the  reading  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  runs,  as  ascertained  over  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (sec  p.  7*1,  vol.  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27704',  as  ascertained  l»v  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I.,  II.. 
and  III. 


TABLE  I. 

Correction  ton  Runs  ok  Microscopes  in  l sis.Y 
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TABLE  11. 

Correction  to  reduce  the  Mean  ok  the  Two  Horizontal,  to  the  Mean  oh  the  whole  Six, 

Microscopes  for  the  Year  1865. 
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TABLE  111. 

Nadir  and  Zenith  Points  on  Mural  Circle  in  l si;;. 
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For  the  remaining  reductions,  the  refractions  havo  been  computed  by 
Bessel’s  Table,  as  represented  in  the  Rev.  R.  Sheepshank's  compendious 
forms ; the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 55°  C7'  23'S2 ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 
have  been  converted  into  Mean  North  Polar  Distances  for  tho  beginning  of  the 
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year  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  and  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue ; and 
whose  sum  is  represented  in  the  last  column  of  each  observation -page.  The 
individual  results  for  magnitude  and  place  of  each  star  arc  collected  on  pp.  466 
to  472. 
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-55-03  - 54-91  j - Ml 
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Individual  Observations  ok  Mean  Riuht  Ascensions  ok  Stars  observed  at  the  Royal  Observatory, 
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R.,\  C.  3312,  o Leoni*. 

Feb.  20 

0-14 

(4-0) 

79  30 

9 33  59*84 

B.A.C.  3323 

Feb.  20 

0-14 

(6  0)  J 26  8 

9 37  18-09  | 

Hate, 


Mnulli  Knu'ti.xi 
•ad  Pay  iifYuar. 


Jan.  23  006 

29  008 

F *l>.  I 008 


Ma-ni* 
tildo 
. - — rs..» 

A|ifmii- 
m*1e 
North 
Polur 
Pintail  nr 

B.A.C.  2761. 

(7-0) 

76  33 

M-an  KiuM 
Aaeduioii, 
January  1,  IM6. 


5400 

53*119 


H.A.C.  2778,  3 ('a fieri. 


Jan.  23 

0.06 

(*1*0> 

80  24 

B 9 14*77 

29 

0-08 

14-76 

Fob.  1 

0-08 

14  b! 

B A.C.  2862,  r,  Cuncr i. 

J«n.  23 

0*00 

(8*0i 

69  0 

8 24  57*42 

F«*b.  lb 

013 

57*37 

21 

0-15 

57  46 

B.A.C.  2807 

Feb.  1 

01)8 

79  29 

8 25  22  23 

13 

(M2 

6*0 

22  21 

20 

0-14 

22*32 

11.  A C. 

28S2. 

Feb.  1 

oos 

29  36 

8 28  14*50 

■V 

0 Of) 

7-0 

11*32 

13 

0 12 

7-0 

14  36 

B.A.C  2937,  y Ciinr/i. 

Jan.  29 

1)08 

14-51 

68  3 

8 35  31*63 

Feb.  1 

008 

31*70 

* 

0*09 

31*74 

B.A.C.  2971 

■ Hydro, 

Jim.  29 

0-0* 

14  0) 

83  6 

8 39  *10*73 

Feb.  1 

00* 

40*75 

13 

0*12 

40*69 

16 

0 13 

40-68 

20 

0*14 

10-59 

22 

0 14 

40-67 

24 

015 

40  56 

27 

0.16 

40  56 

Individual  Observations  ok  Mean  Right  Ascensions  of  otars  observed  at 


Date. 

Marat- 

Ap|iroxi* 

Mil 

Month  KrardMi 
and  Day.  j of  Y car. 

i.Wrro.L 

hdar 

DiatatirxN 

tad*  Nttrlb  I Aawiiiditfi, 

MM  iviil  hilar  January  1,  ISO 

Diftaaor. 


B.A.C.  3331,  0 Lcniu«. 


and  Day.  r«f  Year.  Diftaaor. 


B.A.C.  3609,  f Leon  if. 


aud  IXiy.  of  Ymr, 


B.A.C.  3905,  0 Leonid 


9 39  1418  Mar.  131  019  I (4-0)  90  0 10  24  43-90 

45-20 

April  14]  0 28  | , 45-22 

45-33  I July  19  | 0-54 
£0i  0-55 


U.A.C.  3708.  / Leuni* 


B.A.C.  4145.  i)  Virpntn. 


li  AC.  3371,  a Leonid. 


F«l>.  20  0-14  (3-0)  03  £2  9 45  8-40 

£2  0-14  | 0-34 


B.A.C.  3415,  » Lonnie 


(6-0)  78  45  10  42  J -71  M>f  J0j  0.2,  I (3.S)  I g9  55  12  ,j  J.K 


B.A.C.  4268,  7‘  ViTgrim. 


0-29  | (4-0)  I 90  43  12  51  SiH 


X Lcoitia. 

81  56 

10  58  6-14 

6-21 
0*15 
6-17 
6-22 

6-26 

6-21 

April  1 7 1 

029 

(«•*) 

19 

030 

20 

0-30 

24 

0 31 

28 

0-32 

Feb.  20'  0-14  | (8-0)  81  8 9 56  12-03 


B.A.C.  3438, 


Feb.  20  0-14  j (6-5)  \ 84  21 


June 

8 

0-43 

July 

19 

0 54 

£0 

055 

B.A.C.  4480,  a Virgxm 


B.A.C.  4582,  £ Viigini*. 


B.A.C.  3046,  v L&uiia. 

l 28  0*32 

(l-o)  I 77  23  i 10  1 14-01  3 Mm.  14  0 20  j (4  5)  00  5 11  30  5-28  jt,v  16  0 37 


20  021 
April  13  0-28 

14  0-28 

28  0-32 


B.A.C.  3323,  y'  Leonta 


Feb.  23 

015 

(2-0) 

69 

April  13 

0-28 

(8*0) 

80  55 

17 

0-29 

10 

0-30 

20 

0-30 

24 

0 31 

2m 

032 

May  16 

037 

June  8 

(M3 

1 July  19 

0-54 

B.A.C.  4648,  y Boo“8 


April  13 

0*28 

16 

020 

17 

020 

10 

20 

0-30 

0.30 

tiik  Royal  Observatory,  Edinburgh,  in  tiif.  Year  188U,  reduced  to  January  1,  lHiW. 
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1*1*. 

! Mnfflii- 

| runt* 

M.ftji  Ri*ht 

pi 

Month  ! Fraction 
And  Day.  of  Y«nr.  | 

ob*mrt«i 

PoUr 

DIi4h*»c*- 

Janaary  1,  1866. 

1 Month 
1 And  Day. 

B.A.C  4648 

, if  Hooiis. 

xxd  iJ.y  of  Ycxr. 


j Ap|ifoxt* 

111(4  to 

I M(«n  Kiyht 

tttdo  | 

North 

AiOrtHioo, 

nbacrrod. 

fiiUr 

January  1,  1866 

Dutiuxfu. 

B.A.C.  4876,  i Booth. 


B.A.C.  5190,  a Serpontis. 


A.  14.  L 

April  24 

0-31 

1.3-0) 

70  56 

13  IS  18-28 

28 

0-32 

18  22 

May  3 

0-33 

18-22 

16 

0-37 

18-33 

28 

0-40 

18-27 

Juno  26 

0-48 

1825 

B.A.C.  4672, 

r Virginia 

April  17 

0-29 

(4-5) 

87  48 

13  54  4 9 73 

IB 

0-30 

49-67 

20 

0-30 

*9-65 

24 

0 31 

49  65 

M»y  15 

0-37 

49-04 

16 

0-37 

49  04 

— 

B.A.C.  4729,  « Bottti*. 


B.A.C.  4808.  » Boutin. 


82  22  14  SB  8-1!  Mxy 

80S  1 


17  i 0.37 


22 

20 

28 

Jo  lit*  8 


21  0 38 

22  0 39 

20  0-40 

28  0-40 

8 043 


812  June  8 

809  10 

July  13 


A «.  4, 

0-35 

(*-») 

83  9 

15  37  40-15 

0-37 

40-22 

0 33 

10-11 

0-39 

40  12 

0-39 

10-24 

0-40 

40-19 

0-40 

4003 

0 41 

4006 

0 41 

40-14 

043 

4009 

0-44 

40-13 

| 0-53 

40-10 

f * 

' 

April  16 

0 29 

(1-0) 

70  7 

14  9 33-03 

17 

0-29 

33-03 

19 

0-30 

3300 

20 

0-30 

33-07 

** 

24 

0-31 

3206 

May  3 

0-33 

33-08 

15 

0-37 

32-93 

}■ 

16 

037 

32-99 

22 

039 

32-92 

June  26 

0-48 

32  95 

B.A.C.  4969,  f Booth. 

Mxy  9 

0-35 

(5-0)  62  32 

14  58  42-36 

17 

037 

42-24 

St 

038 

42-31 

221 

0*39  ' 

42  32 

25 

0-39 

42  24 

1 

26 1 

0-40 

i 

4234 

28 

0-40 

42  30 

Juno  10 . 

0-44 

4236 

B.A.C-  MI4,  3 Ophiachi. 


0.39  (341)  93  21  16  7 19  44 

0.41  1942 

0-41  19-39 

0-1 3 19-53 


B.A.C.  5601.  ( Hcrcalig. 


B.A.C.  5034,  S LU.ui-. 


April  17 

0-29 

(441) 

50  2 

14  26  3 30 

20 

0-30 

33 

24 

0-31 

3-34 

Mxy  3 

0 33 

3-26 

9 

0-35 

3 34 

15 

0-37 

3*34 

16 

0-37 

3*40 

17 

0-37 

3*34 

21 

0-38 

3*28 

22 

039 

3*33 

28 

0-40 

3*38 

B.A.C.  4878 

i Boot  in. 

April  20 

0-30 

(3-0) 

62  22 

14  39  8-10 

24 

0-31 

8-20 

Mxv  9 

25 

26 

035 

039 

040 

(*•5) 

98  53 

15  9 47-86 
47-77 
47-79 

29 

! June  10 

0-41 
0 44 

4783 

B.A.C.  5143,  a C( 

j 

)ron»  Borotlii. 

May  9 

0-35 

(2-5) 

62  50 

15  29  0-89 

17 

0-37 

0-84 

21 

0-3  B 

0-91  j! 

22 

0-39 

097 

26 

040 

0-92 

26 

0-40 

102 

29 

0-41 

0*95 

30 

0*41 

0*96 

June  8 

0*43 

0*04 

10 

0-44 

0*96 

July  13 

0-53 

0-83 

May 

25 

0-39  j 

(SO) 

58  9 

16  36  14-25 

29 

0-41 

14-33 

30 

0-41 

14-22 

June 

•l 

0-43  * 

14-21 

19 

046 

14-18 

23 

047 

14-24 

B.A.C.  5708,  x Ophluehi. 

0-41  (44))  80  23  16  51  19-55 

046  19-48 

0-47  19-53 


B.A.C.  582 1,  • Horoulix. 


Muy  30 

0-41 

(3-5) 

75  27 

17  8 32-30 

June  8 

0-43 

32-27 

15 

0-45 

32-24 

18 

0-16 

32-24 

19 

0-46 

32*29 

23 

0-47 

32*34 

iDiHxrxoa  iSTxoxoxtcxt.  onnunoai.  trek.  xitt. 


Individual  Observations  of  Mean  Uiiuit  Ascensions  of  Stabs  observed  at 


A|i(irnu* 
Mmrni*  mute 

tuAe  North 


Moan  Right 

Doto. 

Magni- 

Appro*)* 

mat*' 

Acconaiiiii. 

tude 

North 

Jiumiry  1.  18M5. 

&l«nth  i Fraction 

nbaer**! 

Nh 

amt  Day.  of  Year. 

Distance. 

Mean  lb jriit 
A#oen«lo«i, 


A|«)mxi* 
Mi^nii*  nit- 

tU:ll:  Kvtftfc 


an  A Day.  of  Yw. 


Pclar  (Jon  msy  |,  ]W4 
DiiUnr»x 


B.A.C.  4941. 

Opliiucli 

i. 

B.A.C.  6528,  { Aijuiln? 

B.A 

C.  6833.  $ A<|uUk 

, 

a r»  a. 

* * 1 

t.  a t 

June  13 

0-45 

(8-0) 

77  20 

17  28  12  83 

July  13 

0-53 

(3D) 

76  20 

18  59  15-09 

July  19 

0-54 

(34) 

83  36 

19  48  41-36 

18 

0-46 

4889 

19 

0-44 

15-02 

20 

0-55 

4143 

10 

(MB 

1279 

20 

0-54 

14  03 

Aug.  4 

0 59 

n- 

23 

0-47 

42-78 

21 

0-54 

1505 

31 

0-66 

4361 

26 

048 

42-89 

An*.  4 

0-59 

15-03 

Nov.  8 

085 

43-74 

.Inly  13 

043 

42  85 

5 

0-59 

15-11 

D«.  3 

092 

mi 

B.A.C.  fi02l.fi  Hroulis. 


2 12 


B.A.C.  6595.  » Aqnils. 


B.A.C.  7256.  32  VulpccnUr. 


B.A.C.  6355 

« Lynn. 

June  26 

0-48  (1-01 

51  20 

18  32  24  06 

July  2 

(-50 

24-19 

3 

0-50 

84-02 

11 

0-52 

21-11 

12 

0-53 

23-99 

13 

0-53 

24-03 

20 

0-55 

23-99 

>t 

0-55  I 

24-09 

Aii2.  5 

0-59 

24.nri 

B.A.C.  6429,  3 Lynr. 


June  16 
My  2 
3 
II 
13 


0-16 

(3D) 

0-50 

050 

0-32 

0-53 

' 0-54 

0-55 

0 55 

0-59 

July  3 

0-50 

11 

0 52 

12 

053 

13 

0 53 

19 

0 54 

20 

0-55 

Aug.  4 

0-59 

5 

0-59 

B.A.C.  6772,  y AquiUt. 


7-97 

July  12 

053 

7-96  1 

19 

054 

8-07 

20 

0-55 

7-92 

Aug.  4 

0-59 

6-04 

31 

0-66 

7-90 

Nov,  8 

0-85 

7-97 

Dec.  3 

0-92 

797 

7-91 

; 

B.A.C.  6526,  l Acjuilw. 


B.A.C.  6602,  a Aquilat. 


June  26 

July  2 
3 

11 

12 


0-48 
0 50 
0-40 
0-52 
0-53 

(30) 

76  20 

16  59  13-10 
M-97 
15.00 
1512 

15.14 


July  19 

0-41 

20 

0 55 

Aog.  4 

0-59 

31 

0-66 

Nov.  8 

0-85 

Dec.  3 

0 92 

(2-5)  | 80  44  21 


B.A.C.  7687,  16  Pcgwi 


Id  !4»  43-29 


Aug-  29 ! 

0 66 

(5-4) 

64  42 

30 

0-66 

Sent.  3 

067 

10 

069 

17 

0-71 

22 

0-72 

1 

B.A.C.  7688. « -'T“*rl‘ 


55 


61  29 

19  44  14-71 
14-73 
14-67 
14  63 
14-69 

14-61 

Aug.  29  1 

0-66 

(8-0) 

30 

0-66 

Sell.  3 

0-67 

10 

0-69 

17 

0-71 

18 

: 0-71 

20 

0-72 

22 

0-72 

the  Royal  Orsehyatoky,  Eih.nkukuh,  in  the  Yeaii  1 •'Uti.  ukduckr  to  Januahy  1,  Ihims. 


Date. 

*•*1.1- 

Ajrpmxi.  1 

ml«<  Menu  Kijcht 

— 

Owl*- 

North  Aaoraakni. 

Month  1 Fraction 
nft'i  Day.  at  Year. 

olaenmri. 

Polar  January  1,  1HWV 
I)inlaii0>'. 

*n4  Bay.  «f  Y«v.  | 


raat. 

Moan  Kicfat 

Dal*. 

Mu^ni 

AppMIl 

III  ut  o 

Moan  Hilt  tit 

North 

A*n.-iiaii’4i, 

■ ■-  ■ 

tml* 

N««rih 

Aacsnainn. 

I'ulnr 

January  1.  I9GQ. 

Month  Fraction 

Mar 

January  1.  1846 

Diet  alien 

ami  Iky.  of  You. 

Ihataiipe 

B.A.C.  7668,  Aqtittru. 


H A.C.  803-1.  a PegMi. 


a.  m «, 

\»i  S'J 

0-## 

(40; 

00  I S 

22  2«  36*14 

Sept.  10 

0 69 

2K.J3 

17 

071 

26*11 

18 

0.71 

28*17 

20 

072 

28*10 

21 

072 

28*19 

• 22 

072 

28*17 

- 

B.A-C.  7.10* 

A tiff.  29 

0 66 

<«»  I 

70  52 

22  34  46*76 

30 

0 66 

46*83 

31 

0-66 

46  83 

Sept  3 

0*67 

46*72 

10 

0-69 

1 

46*76 

17 

0,71 

4671 

16 

0-71  I 

46*66 

20 

0-72 

46*71 

21 

0*72 

16  69 

22 

| 072 

46*84 

23 

0-73 

46*81 

27 

0-71  | 

46*76 

| 0 66 

(2-0) 

7ft  31 

1 0-66 

0-66 

0-67 

0*71 

0*71 

0-72 

0-72 

072 

0 73 

0*73 

0*74 

0*76 

Sept.  IS 

20 

21  I 

24 

23 


B.A.O,  8103.  y Pkbiu 
•71  (1-3)  87  27  ! 


10  1311 
1303 
13  06 
13-07 
13-11 


B.A.C.  8169.  a 1‘iHiuni. 

** 

9. 

Srpl.  20 

0 72  (3-5)  h»  29  23 

20 

3*83 

21 

0 72 

3*76 

25 

0*73 

3*80 

Ocl.  7 

0-76 

3 75 

IS 

0*79 

3 77 

R A C.  8231.  • l*ieci uni 

&*pt.  24 

0-73  (4-5|  85  6 23 

.13 

3- 14 

25 

073 

3-4W 

27 

0-71 

3*53 

Uet.  7 

076 

3 55 

15 

0*79 

3 56 

16 

079 

3-40 

IV 

I1 

0-80 

3 44 

It  A C-  6331,  w I'iociuDi. 

Sept.  24 

0-73  (4-5)  83  53  1 23 

52 

25  90 

25 

*”  | 

25  66 

EXPLANATION  OF  TlfF.  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1MW;  AND  THE  METHODS  OF  THEIR  REDUCTION. 


Pages  483  to  5(>‘J  contain  the  Transit  Observations  of  stars  for  1866,  similarly 
with  those  for  1*41*.  where  the  mo  tins  Is  of  reduction  are  more  fully  described  ; 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
than  here  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  olwservation  with  less  than  four  standard  stars  have  been  struck  out ; also 
parts  of  a day  far  removed  from  the  chief  olrserving  hours  of  the  night ; also 
those  periods  of  the  year  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  lrnve  often  served  useful  temporary 
purposes,  as  for  approximate  clock-corrections  and  instrumental  errors. 

The  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  he  has  also  decided 
on  the  quantities  for  computation  to  lie  adopted  for  each  day  of  star  observa- 
tion. 


CORRECTION  OF  WlltKH  FOR  1866.  No.  1. 


In  this  year  1866,  the  system  of  wires  was  renewed  on  July  19;  and  the 
new  wires  (i.e.  spider-lines)  were  by  no  means  exactly  replaced  on  the  traces 
of  their  predecessors.  We  take  therefore  first  the  period  of  January  1 to 
July  18,  1866.  For  that  period,  from  6 observations  of  a Ursie  Minoris,  the 
intervals  of  the  wires  and  their  Equatorial  distances  from  the  Mean  or  Middle 
point  were  found  to  be,  the  star  being  alwve  the  Pole, — 


January  I 1o  July  18,  1 80S 


Wire  I.  + Ifi  580 
- II.  + 8384 
— III.  - 0124 
— IV.  - 8 297 
...  V.  - 18424 


Equatorial 


These  values,  immaterially  different  from  those  of  I860,  have  been  employed 
in  the  reductions  from  January  1 to  July  18,  1866;  using  for  Polaris  (whose 
Declination  varied  from  88s  35'  30'  to  88'  36'  18*)  the  following  quantities  or 
those  adapted  to  a declination  of  88”  33',  with  the  amount  of  alteration  due  to 
each  additional  second  of  Declination  added  under  the  term  of  »*,— 


CoiiltETTtOK  OK  WlltF-S  KOI!  18615. 


513 


and  for  8 Urate  Minoru*  (whose  Declination  varied  from  sif  3d'  <3'  to  80'  36'  45") 
the  following  quantities  or  those  adapted  to  a declination  of  80'  30',  with  the 
amount  of  alteration  due  to  each  additional  second  of  Declination  added  under 
the  term  of  n, — 


I Win-  I,  + 1 30-48  + « « -023 

•••  II.  + 2 21  02  + >i  - -OI2 

January  I to  Julv  18,  I860  i ...  III.  - A 2 10 

...  IV.  - 2 10  90  - n x -012 

- ...  V.  - l 38-03  - n « -023 


Di-rlliintinii  80  38' 


1808. — No.  ± 


I’.ut  for  the  period  extending  from  July  1!)  to  December  31,  l $66,  the 
intervals  of  the  wires,  from  3 observations  of  a Ursa;  Minoris,  anil  their  Equa- 
torial distances  from  the  Moan  or  Middle  point  were  found  to  be,  the  star 
lieing  above  the  Pole, 


•f n I v iy  i„  IlcTnU-r  31,  tsfifi. 


Wire  |, 

4 

16-410  • 

11. 

4 

6-206  1 

-■  Ill 

- 

O il'll  I 

...  IV. 

- 

'•973  1 

...  V. 

- 

10.679 

These  values,  largely  different  from  those  of  the  prceeding  part  of  the  year 
for  the  reasons  already  given,  have  been  employed  in  the  reductions  from  July 
10  to  December  31  ; using  for  Polaris  (whose  Declination  varied  from  88"  35' 
30'  to  88'  30'  18')  the  following  quantities  or  those  adapted  to  a declination  of 
88  3.V,  with  the  amount  of  alteration  due  to  each  additional  second  of  Declina- 
tion added  under  the  term  of 


-lull  ip  1. 1 lWtaiibvr  31,  isoo 


m.  K . * 

Willi  T.  + 1 1 S-SO  re*  -133 
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and  for  <1  Prsiv  Minoris  (whose  Declination  varied  from  80  30'  0“  to  80  30'  45") 
the  following  quantities  or  those  adapted  to  a declination  of  80'  30',  with  the 
amount  of  alteration  due  to  each  additional  second  of  Declination  added  under 
the  term  of  h , — 

‘1.  * m * 

f Win?  1.4-4  38*50  4*  n x *023  * 

• 11.4  2 18*37  4 n * ^>12  I 

July  1 to  Lk-ctraWf  31.  1366  ..  Hi.  - 0 MS  i l>*ditiatii>u  86’ 36 

| • IV.  - 2 M-ll  - I.  * -01 2 | 

V.  . -I  4126  - n « -023  ) 


The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small, 

_Snm  of  Kunntnrml  intervals  for  Wires  observed 


-S  urn  In- r of  Wire# 


* r-.fc,  r-ilii  (it  8ur'i  N.  1‘  17. 


this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 
Miisntmoir  a«t*oxojuoai.  oimkioaiiom.  mil.  * i it.  16  »i 
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With  clone  Polar  stars,  the  Sine  is  used  in  place  of  the  Arc. 

The  signs  and  order  of  the  Wires  are  to  lie  changed  when  the  star  is  below 
the  Polo. 

In  the  column  entitled  “ Reduction  to  the  Mean  of  the  Wires,”  either  the 
simple  arithmetical  mean  of  the  Wires — if  5 were  observed — is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  fob  Instrumental  Deviations. 

These  deviations  arc  three  in  number,  and  are  severally  termed,  Collimation 
error,  Level  error,  and  Azimuth  error. 

The  Collimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
the  axis  of  rotation  ; and  is  mechanically  positive,  or  is  positive  as  a correction 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  the 
object-glass  deviates  to  the  east  of  the  said  plane  : — 0'*012,  the  diurnal  aberra- 
tion, is  included,  for  practical  convenience,  in  the  sum  representing  the 
collimation. 

The  Level  error  is  the  angle  of  inclination  of  the  axis  of  rotation  to  the 
horizon,  measured  in  a vertical  plane ; and  is  mechanically  positive,  as  a cor- 
rection, for  all  objects  above  the  horizon,  negative  for  those;  below,  when  the 
Western  end  is  higher  than  the  other. 

The  Azimuthal  error  is  the  angle  of  deviation  of  the  axis  of  rotation  (pre- 
sumed approximately  horizontal)  from  the  East  and  West  line,  measured  in  a 
horizontal  plane ; and  is  mechanically  positive  as  a correction  for  all  object* 
South  of  the  Zenith,  or  Nadir,  and  negative  for  those  North  of  the  same,  when 
the  Western  cud  of  said  axis  deviates  towards  the  South. 


Collimation  and  Level  Errors. 

fhese  are  determined,  as  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
micromctrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit-instrument’s  axis. 

I' or  dates  between  the  ejiochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth-thermometers,  a* 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  be 
probably  desirable. 


Azimuthai.  Ebhoil 
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Azimuthal  Ekk<hl 


Of  tin*  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument;  viz.  In  a F’olar  star  combined  with  an  Equatorial  star.  by 
two  successive  transits  of  a Polar  star  above  and  below  the  Pole,  or  by  three 
eousecutive  transits  of  a Polar  star,  the  first  plan  lias  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  he  employed  with  safety 
when  the  stability  of  the  instrument  can  lie  de|  tended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  ami  the  Kc|s>rt  to  the  Hoard  of  Visitors  for 
1H70,  towards  the  end  of  the  volume,  see  pp.  it  50  to  i<  57,  they  have  since  been 
proved  to  lie  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  tlu-  Azimuthal  error 
then  to  Is*  made  : 
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In  the  course  of  the  year  40  combinations  of  either  a,  or  S,  Ursa*  Miimris 
and  a Clock  star  wen*  obtained,  from  which  the  Azimuth  error  at  these  e|s>clis 
was  computed,  and  for  dates  laitween  them  the  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 
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TABLE  I 


AnolTKIi  InsTKIMENTAL  (ViltliECTION*,  EXPRESSED  IN  SECONDS  OF  TlME  Foil  CONVENIENCE  OF  Al'FLICATIOS  Ti 

Time  Observations. 
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HI  17 

0 14  10 
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+ 0-1III 
+ 0-03 
+ 0 01 
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+ 004 
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+ 0-03 
+ 0-03 
+ 0*08 
+ 0-05 
+ 0-06 
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♦ 005 
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+ 004 
+ 0 04 
+ 001 
+ 0-4)3 
+ 0-03 
+ 0-03 
+ 002 
+ 0 02 
+ 001 
+ 001 
+ 0-01 


<a1  Nit  Win*  iT.^tt^.1  July  14  and  10. 


Adopted  Instrumental  Corrections,  expressed  in  Seconds  ok  Time. 
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Dale 
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Lovfl. 

Azimuth.  , 

Dtlt. 
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The  coirection  to  the  star  observations  or  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

Colligation  correction  * N-orth  p0Ur  Wrtei.ee. 

the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

coo  Star's  Zenith  Distance  South 
Ler„l  correction  x ^ g^.,  Distance, 

the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

gin  Star's  Zenith  Instance  South 
Azimuthal  correction -ffipSuFonSarth  t’olar  bi.Utiee, 

the  sign  being  positive  for  si  star  almvc  the  Pole  nnd  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  anti  North  of  the  Zenith ; but  negative  when 
above  the  Pole  and  to  the  North  of  the  Zenith. 


Correction  ok  the  Clock. 

For  computing  the  errors  of  the  Clock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  1860,  has  been  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq.,  Astronomer  Royal,  as  being  the 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  1866. 
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+ 0-03 

21  30  36*94 

21  37  36*29 

+ 0-03 

21  39  38*44 

21  46  57-99 

+ 0-02 

21  58  53  99 

+ 0-04 

22  0 46-43 

22  9 45-62 

000 

22  I I 44*05 



22  23  33*18 

22  28  28*15 

+ 001 

22  34  46*73 

+ 0-0B 

22  43  32*26 

22  45  37  25 

22  50  14*35 

+ 0-02 

22  58  5*23 

+ 9-03 

23  10  13*11 

+ 0-01 

23  20  3*76 

-003 

23  33  3*49 

-0-01 

23  41  56*44 

-0-04 

23  52  25*85 

-0-04 

23  56  52*35 

— 

The  Mean  Right  Ascensions  tire  converted  into  Apparent  for  any  day  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  the  observed  transits  of  tho  Stars  in  the  foregoing  Table  (excepting  the 
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close  Polar  stars),  the  corrections  of  the  instrument  being  previously  applied, 
compared  with  the  Apparent  Right  Ascensions  computed. 

n<e  Corrections  of  the  Clock  thus  determined  are  contained  in  the  column 
entitled  “Correction  of  Clock  observed. ' 

The  sign  + prefixed  to  the  Correction  of  the  Clock  denotes  that  the  clock 
is  slow;  the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock-rate,  and  still 
more  frequently  of  swerving  in  the  azimuthal  position  of  the  Transit  Instru- 
ment as  produced  by  changes  of  temperature  acting  on  its  supporting  stone  piers 
during  the  observations,  the  “Adopted  Clock  Corrections”  have  been  generally 
obtained  by  graphical  projection,  and  the  stars  of  each  night  have  been  used 
much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights. 

At  the  same  time.  In  allord  a tabular  view,  in  the  usual  manner,  of  the 
march  of  the  Clock,  its  daily  errors  tit  <>"  Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 
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Ciirti-r-linb. 

Mul* 

1 lurk* 

CoTTictfon 

i loclc'ii 
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l>»1t* 
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Jill)  1 
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. 
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s 

in 

is 

22 

23 
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t 

2 

>0 

IS 

in 

20 
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23 
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27 


Mur.  13 
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- 37-741 
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19 

20 
24 
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- 55-61 
-51.30 


Si  pi 


Of. 


3 

10 

17 

18 
20 
21 
22 

24 

25 
27 

7 

6 

(5 

16 

19 

21 

30 


-54-40 
-54  86 
-55-15 

- 55  08 
-55  19 
-55-31 
-55-53 
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-55-88 
-55-75 

- 53-77 
-5342 
-52-57 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  IMA. 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  is  the  Year  irtiifi. 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  ,V25 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  1866. 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE  AT  THE  KOYAI.  OBSERVATORY,  EDINBURGH,  IN  THE  YEAR  lS08. 
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EXPLANATIONS  OF  THE  MURAL  CIRCLE  OBSERVATIONS 

IN  1 S(!C. 

Tins  observations  with  the  Mural  Circle  in  lstw  were  taken  by  Mi  IVter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  numlier  in  the  British  Association 
Catalogue  in  col.  2,  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  hv  approximate  estimate 
ol  the  magnitude  in  coL  4,  and  time  of  transit  past  centre  of  field  (by  ati  mi 
eorrectcd  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  t.. 
star)  in  col.  .*>. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  iu  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
the  case.  Such  bisection  being  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  about  7 seconds  of  space  apart:  the  lines  being 
illuminated  in  a dark  field. 

The  same  general  principles  nr  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  iu  l kih>,  The  completion  of  every 
observation  therefore  in  Polar  distance  still  dc|iends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  the  two  horizontal  Microscopes 
A,  1$;  all  which  numerical  particulars  are  given  in  columns  d.  7,  8,  and  !i. 

In  columns  10  and  12,  the  readings  of  the  Barometer  and  exterior  thermo- 
meter are  noted  for  refraction  purposes : the  interior  thermometer  being  assumed 
to  bo  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
case  during  star  observations.  During  oliservatious  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury,  ami  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  in  the  narrow  column  11,  com  pa  res  I with 
those  in  column  12. 

Columns  13, 14,  and  15  contain  various  points  connected  with  the  meteor 
ologic  and  other  circumstances  of  the  observations,  as  they  appeared  to  the 
observer  at  the  time;  ami  column  Id  contains  the  reduction  of  the  angular 
observations  in  columns  0 to  ft,  to  the  stage  of  “Apparent  Zenith  Distance 
South.” 
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TABLE  I. 

Correction  for  Huns  of  Microstores  in  I860. 


To  this  end,  the  readings  of  the  Microscopes  have  been  corrected  for  the 
eiror  of  their  runs,  as  ascertained  over  5'  spaces  on  the  limb  of  the  Circle  with 
the  telescope  directed  first  to  the  Zenith  ami  then  to  the  Nadir:  also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (see  p.  76,  vol.  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
«r,nal  to  27704*,  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
coll, mating  eyepiece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  The  Circle  I>ositions  are  then  converted  into  Apparent  Zenith 
r .stances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
obsenation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  2 
.1  ummaled  image  in  the  Mercury  trough,  an  observation  made  generally  both 

L J:rQ^  , conclu*,wn  of  every  series  of  star  measures.  The  chief 
• a >f  these  several  corrections  are  contained  in  the  following  Tables  I II 
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Mural  Circle  Observations  in  1808. 


TAJJLE  III. 


Nadir  and  Zenith  Points  ox  Mural  Circle  in  Ihgu. 
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I 3M 
4IH8 
4729 
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49.14 
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5337 
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5196 

5414 

5604 


u Cofoov  Homnlia 1 

« Soipentia 

* Serjicntia 

7 Surpentia 

5 Opbioahj * . 




“ Minoria  S.  1’  , 

<>)  ■ Virginia ...... 
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70  56 
70  8 
02  22 

48  20 

49  50 
44  51 
34  57 

60  17 

37  36 
26  11 
62  50 
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85  8 

73  54 
93  21 

68  35 
87  21 

74  21 

69  U 
79  21 

61  53 


59-6 

59-8 


19-5  [ 51  28-4 
23  3 8 324) 
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2 5 23  M S 
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16  8 15-30 
16  15  10-74 
16  16  33-70 
16  21  0-92 
16  22  54-26 
16  25  39-70 
16  28  8-20 


0-42  -49-90 


49-86 
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1 
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Individual  Observations  of  Mean  Right  Ascensions  of  Stars  observed  at  the  Royal  Observatory, 
Edinburgh,  in  the  Year  1867,  reduced  to  January  1,  1867. 
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B.A.C.  2555,  $ Geniinnrum. 


-Jan 


4 

0.01 

(2-0) 

61  39 

7 37  10-49 

II 

003 

10-58 

14 

0-01 

10-41 

25 

007 

10-37 

28 

0-07 

1 

10-47 

■uiirocauu  AHTHHirollIC.IL  obbeetatiomh.  tijl.  xni. 


Individual  Observations  of  Mean  Right  Ascensions  of  Stars  orservf.d  at 


B.A.C.  3331,  . Leonid. 
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4 

0-09 
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S l»L  1. 

9 38  17-78 

1 
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1788 

8 
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21 
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17*86 

25 

0*15 
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26 

015 
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010 
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1 
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17*86 
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1 7-447 

24 

022 
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30 

0*21 

17*80 
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7 

0-34 
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21 

0*38 
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22 

0*3!> 
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Pnto. 
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lufilti 

Mean  Rij-bt 

Munlli  | Fraction 
im*l  iKiy.  J ct  Yen. 
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AtotDsica, 

January  1,  1807. 

B.A.C.  3459 

a LtMinis 
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27 
2S 


B.A.C.  3415,  t T^oonin. 


Fob.  21 

25 

26 
27 


B.A.C.  3523,  y'  Leonid. 


U.A.C.  3780. 


81  42  10  55  46  33 


1 017 

13  0-20 
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7 

0*23 

Mar.  27 
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0*23 

0*24 

B.A.C.  3662 


85  43  I 10  35  13  41 


Mar.  16 

0 20 

23 
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26 

0*23 

28 

0*21 

April  2 

0 25 

B.A  C.  3708,  { Leonti. 


(6  0)  ! 78  45 


B.A.C.  3726. 


6-0  88  16 
0-0 
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B.A.C.  3821. 
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B.A.C.  3836. 
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X Aqnarii. 
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(40) 
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22  4 A 40-32 

B.A.C.  7977. 
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0-69 

70 

88  52 
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23 
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4-61 
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0 69 
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46-42 
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EXPLANATION  OK  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  IK.J7;  AND  THE  METHODS  OF  THEIR  REDUCTION.  * 

Pages  MO  to  579  contain  the  Transit  Observations  of  slaw  for  1*67  similarly 
nul,  those  for  Is4!..  where  the  .Methods  of  reduction  ore  more  fully  describe! 
tlie  y anuble  data  for  the  present  year  Iwing  as  below 

The  star  obsena.ions  were  taken  almost  wholly  by  Mr  Alexander  Wallace. 
M.A.  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
than  here  recorded  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observut.on  with  less  than  four  standard  stars  have  been  struck  out;  also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
hose  periods  of  the  year  when  either  the  Instrumental  corrections  were  mice,. 

tarn,  or  the  < lock  going  badly.  The  said  observations,  however,  had  I 

uln.uly  computed  in  our  MS.  I ks.  and  have  often  served  useful  temporary 

pur| mses,  as  fur  approximate  clock-correctiuns  and  instrumental  errors 

Urn  Micrometer  observations  for  instrumental  corrections  have  ..u  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  he  lues  also  decided 

m,  the  quantities  for  computation  to  be  adopted  for  each  dav  or  star  uliserva 
turn. 


I.ntkuvals  ok  the  Wihes. 

krorn  -jo  observations  or  « Ursa-  Minoris,  above  and  below  the  Pole,  in  the 
year  Is,;?,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  their 
Mem,  or  Middle  point  were  found  to  be,  the  star  being  above  the  Pole - 

Wiiw  I.  + 16-500  > 

— It.  + 8 -222  ! 

•••  III.  0061  ttquaturi.it 
• IV.  - '7-962 
— V,  - I6  6S2  I 


These  values,  immaterially  different  from  those  of  the  latter  end  of  Ik««, 
have  been  employed  in  the  reductions  throughout  the  year ; using  for  Polaris 
(whose  Declination  varied  between  88  35'  47’  and  88"  30'  30*)  the  following  quan 
lilies  or  those  adapted  to  a declination  of  8*’  35',  with  the  amount  of  alteration 
due  to  each  additional  second  of  Declination  added  under  the  term  of  «' 


n.  » , & 

Wire  1.  +11  7-89  + n * 133 
"•  II.  + 5 32-61  f n x 063 
•••  111.  - 0 2-60 

IV.  - 5 22  90  - n » 065 
•••  V.  - II  1502  - h * -133 


noclinati«D  as"  jj’ 


and  for  8 Ursie  Minoris  (whose  Declination  varied  between  M 36'  7"  ami 
80*  36'  45’)  the  following  quantities  or  those  adapted  to  a declination  of  86"  38', 
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with  the  amount  of  alteration  due  to  each  additional  second  of  Declination 
added  under  the  term  of  — 


m l.  . I- 

Wue  I.  + 4 3834  + n x -023  . 

...  11.4  2 18  81  4 n x -012 

...  III.  - 0 I 08 

...  IV.  - i 14-59  - n x .012 

...  V.  - 4 41-30  - n x -023 


Declination  86"  36' 


The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 


Sum  of  hoantnml  intcrraLs  Air  Wtrw  oliSOTVod  * e t?*  » ■» 

■ — 1 k-  S npi x oj*eciait  of  atari  N P.  !>., 

Number  of  \\  iroe 


this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

With  close  Polar  stars,  tho  Sine  Ls  used  in  place  of  the  A it. 

The  signs  and  order  of  the  Wires  are  to  be  changed  when  the  star  is  below 
the  Pole. 

In  the  column  entitled  “ Reduction  to  the  Mean  of  the  Wires,"  cither  the 
simple  arithmetical  mean  of  the  Wires — if  i>  were  observed — is  entered  ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  tor  Instrumental  Deviations. 

These  deviations  are  three  in  number,  and  arc  severally  termed,  Collimation 
error.  Level  error,  and  Azimuth  error. 

The  Collimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  plane  perpendicular  to 
the  axis  of  rotation ; and  is  mechanically  positive,  or  is  positive  as  a correction 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  the 
object-glass  deviates  to  the  cast  of  the  said  plane  : — 0'*012,  the  diurnal  aberra- 
tion, is  included,  for  practical  convenience,  in  the  sum  representing  the 
collimation. 

The  Level  error  is  the  angle  of  inclination  of  the  axis  of  rotation  to  the 
horizon,  measured  in  a vertical  plane ; and  is  mechanically  positive,  as  a cor- 
rection, for  all  objects  above  the  horizon,  negative  for  those  below,  when  the 
\\  ostern  end  is  higher  tlian  the  other. 

1 he  Azimutlud  error  is  the  anglo  or  deviation  of  the  axis  of  rotation  (pre- 
sumed approximately  horizontal)  from  the  East  and  West  line,  measured  in  a 
horizontal  plane ; and  is  mechanically  positive  as  a correction  for  all  objects 
SouLh  of  the  Zenith,  or  Nadir,  and  negative  for  those  North  of  the  same,  when 
the  \v  estem  end  i>f  said  axis  deviates  towards  the  South. 


Colli  mation,  Level,  and  Azimuthal  Errors. 
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C’OLLIMATION  AND  LEVEL  EltROIW. 

These  arc  determined,  as  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
microinetrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit- instrument's  axis. 

For  dates  between  the  epochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth-thermometers,  as 
noticed  in  the  Introduction,  liavo  indicated  a modification  thereof  to  be 
probably  desirable. 


Azimuthal  Error. 

Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  thu  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  inde|Kmdent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  with  safety 
when  the  stability  of  the  instrument  can  be  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  Eei>ort  to  the  Board  of  Visitors  for 
1 870,  towards  the  end  of  the  volume,  see  pp.  n 50  to  u 37,  they  liave  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made : — 


Azimuthal  error 


t K.A.  1st  - R.A-  2.1  tr.  1st  # -flU.  tr.  21  -Jf  ) - clock's  loss  in  the  interval 

/sin  Z. I>.  South 


bid  N.1VD. 


, A f*ln  Z.D.  South 

M*)-{-3nrFirtA*) 


In  the  course  of  the  year  4ti  combinations  of  either  a,  or  8,  Ursa;  Minoris 
and  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  the  error  was  made  to  vary  nearly 
as  the  time,  modified  in  some  eases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 
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Adopted  Instrumental  Corrections,  expressed  in  Seconds  of  Time.  5$C> 
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The  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

Cnllimatiim  cmr+dinq  * - N-ortb 

the  sign  twin}'  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

t . con  SUr'a  Zenith  DinUsicp  Siatb 

LflVitl  correct  inn  < . ..  , 

"in  Mure  Noitb  rulm  I>iiluiKt>. 

the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 

the  Meridian  below  the  Pole.  And 

. . , , *in  Slur'*  Zenith  Dinunc*.  Smith 

Azimuthal  oomsMim.^  ^ N-,jrtli  Puhr  D,9Ulu.,; 

the  sign  I icing  positive  for  a star  above  the  Pole  and  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  and  North  of  the  Zenith ; but  negative  when 
above  the  Pole  and  to  the  North  of  the  Zenith. 


Correction  of  the  Clock. 

For  computing  the  errors  of  the  Clock  and  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  1887,  has  boon  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq,,  Astronomer  Royal,  as  being  the 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  1867. 
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TABLE  II. 


Mean  liitnrr  Ascensions  adopted  of  Standard  Stabs. 
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Ihe  Menu  Kight  Ascensions  are  converted  into  Apparent  tor  any  day  of 
observation,  by  tlio  application  of  the  reductions  of  mean  to  ap|»arcnt  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
fiinn  the  observes  I transits  of  the  stars  in  the  foregoing  Table  (excepting  the 
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Observations  with  the  Mckal  Circle  at  the  Koval  Observatory,  Eihnrirgh,  in  the  Year  1867. 
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EXPLANATIONS  OF  THE  MURAL  CIRCLE  OBSERVATIONS 

IN  1867. 

The  observations  with  tho  Mural  Circle  in  1867  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  tho  supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  2,  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  by  approximate!  estimate 
of  the  magnitude  in  coL  4,  and  time  of  transit  jiast  centre  of  field  (by  an  un- 
correctcd  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
tho  case.  Such  bisection  being  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  about  7 seconds  of  space  apart : the  lines  being 
illuminated  in  a dork  field. 

The  same  general  principles  of  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  in  1860.  Tho  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whoso  numbers  are  a necessary  addition  to  tho  readings  both  of 
tho  Pointer  on  the  Limb  of  the  Circle  and  of  tho  two  horizontal  Microscopes 
A,  B ; all  which  numerical  particulars  are  given  in  columns  6,  7,  8,  and  9. 

In  columns  10  and  12,  the  readings  of  the  Barometer  and  exterior  thermo- 
meter are  noted  for  refraction  purposes : the  interior  thermometer  being  assumed 
to  lie  practically  tho  same  ns  tho  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  tho  observing  room,  as  was  always  the 
case  during  star  olwervations.  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturbance  to  the 
mercury’,  and  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  12. 

Columns  13, 14,  and  15  contain  various  points  connected  with  tho  meteor- 
ologic  and  other  circumstances  of  tho  observations,  as  they  appeared  to  the 
observer  at  tho  time;  and  column  16  contains  tho  reduction  of  tho  angular 
olwervations  in  colunms  6 to  9,  to  tho  stage  of  " Apparent  Zenith  Distance 
South." 
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To  this  end,  the  readings  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  runs,  as  ascertained  over  .V  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (see  p.  76,  vol.  xii.);  also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27704',  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  of  all  the  six  circumferential 
-Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  imago  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  Tho  chief 
data  of  these  several  corrections  are  contained  in  tho  followin'?  Tables  I II 
and  III.  ° ’ 


TABLE  L 

Correction  for  Eons  of  Microscopes  in  1867. 

ThsMBMimUr-  Rnna  Coneclitm  obiorrol.  Adoflwl  I 

" Katin 

w„|iP  5^.,.  Mmol  C<  Scried  Cum*. 

cfOta.  W tio*. 


For  P«iml. 


May 

31 

Aug 

21 

Sept. 

30 

Oct. 

4 

Nov. 

8 

Dee. 

31 

+ 0-B  +1-4 

+ 0-8  +1-6 

+ 0-8  + 0-6 

-0-9  +3.4 

+ 141  +1-4 

+ CM1  +].s 

+ 0-9  +1.7 

+ 1-8  +2+ 

+ 07  +8-1 

+ IO  +0-7 

+ 07  +0-8 


+ 12 

Jon.  4 to  Feb.  88. 

* 

+ 0-8 

Mu,  1 to  Mar.  28. 

+ 17 
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+ 1-1 
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+ 07 

Dec.  6 to  Dec.  31. 
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TABLE  II. 

Correction  to  reduce  the  Mean  of  the  Two  Horizontal,  to  the  M fan  of  tiie  whole  Six, 

Microstores  for  tiie  Year  1887. 
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1 20  «v  300 
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31 
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+ 0-2 

01 
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91 
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+ 31 
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2 
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32 
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62 

242 
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92 

272 

+ 23 

122 
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3 
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33 

213 
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63 
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91 

273 

+ 23 

123 

303 

+ 3 0 
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4 

184 

+0-7 

34 

214 

00 

64 
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+ 08 

91 
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+ 26 
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334 
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t 
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+ 0 6 

S3 

215 

00 

65 

215 

+ 09 

95 

275 

+ 2-6 

125 

305 

+ 2-9 
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6 
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36 

216 

00 

66 

216 
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90 
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+ 0 1 

67 
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38 
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68 
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9 
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39 
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40 
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70 
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+ l-l 
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1 1 
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41 

221 
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71 
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+ 29 
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341 

+ 1-9 

12 
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42 
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72 
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+ 29 

132 

312 

+ 28 
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342 

+ 19 

13 

193 

+ 0.3 

43 

223 

+ 01 

73 

253 

+ 13 

103 

283 

+ 30 

133 

313 

+ 2-7 
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313 

+ 18 

11 
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41 

221 
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74 
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+ M 
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281 

+ 3-D 
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314 

+ 2-7 
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341 
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15 
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45 
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75 
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16 
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46 
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76 
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17 
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+ 0-2 
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77 
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18 
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48 
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19 
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49 
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79 
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30 
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80 
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21 
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•1 
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81 
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321 
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22 
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+ 02 

32 

232 

+ 03 

82 
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4 20 
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+ 3.3 
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322 

+ 28 
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23 
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+ 02 

53 
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+ 0 3 

83 
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+ 2-0 
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293 
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M3 
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353 
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24 
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+ 02 

34 
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84 
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23 

203 

+ 0.2 
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355 

+ 12 

20 
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116 
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148 
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+ 2-6 
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+ 1-2 

27 
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57 
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B7 
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28 
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58 
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88 
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29 
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59 
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89 
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Moral  Circle  Observation’s  in  1867. 
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TABLE  III. 

Kadir  and  Zenith  Points  on  Moral  Circle  in  1867. 


1687. 

J till . 4 | 


Nadir  Tolu! 
atMrwd. 


654  2 18-6 
18*4 


SO  | 
Fab.  0 1 


Zenith  point 
cnajtnM 


Seconds  of  I 
| Zenith 
I Point 

■dopUii, 


1807. 

Mm.  1 1 |i 


Nadir  Point 
tihsomxl. 


254  2 19  0 
19  1 


M»,  7 j 


24 

July  J1 
Aug.  6 1 

’{ 
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Seconds  flf 
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Point 
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74  9 iVo 
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10  2 
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20.  S 

20-1 
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19-3 

19  0 

19-0 

190 
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18-5 

16.8 

100 

18-6 

17-5 
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17-8 

18-0 

18-0 

18.0 

16-6 

1 8*4 

187 

18-6 

18-1 

18-6 
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Nadir  and  Zf.nith  Points  on  Mural  Circle  in  1867. 
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Mean 
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Point 
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Nadir  Point 
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1667. 
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19-3 
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• 
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1 !» 

37*7 
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J9>8 

19  3 
1 0 0 

19-3 

19-4 

3o| 

38-4 

18  8 
13-8 

18-8 
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For  the  remaining  reductions,  the  refractions  have  been  computed  by 
Bessel’s  Table,  as  represented  in  the  Rev.  R.  Sheepshank’s  compendious 
forms  ; the  Latitude  of  this  Olisorvatory  lias  been  assumed  as  in  former  years 
=53°  57'  23''2 ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 
have  been  converted  into  Mean  North  Polar  Distances  for  the  beginning  of  the 
year  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  ami  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue;  and 
whoso  sum  is  represented  in  the  last  column  of  each  observation-page.  The 
individual  results  for  magnitude  and  place  of  each  star  are  collected  on  pp,  016 
to  621. 
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Catalogue  of  the  Mean  Right  Ascensions  and  North  Poi.au  Distances 


Noe*  nr  DtMriptiMi. 


Fraction  of 

Mean  North  Point 

Year 

DUUnoe. 

Na  of  Oboerratiniu 
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+ 0-32 

- 46-78 

1 -46-82 

1-21 

) 0 57  6 02 

+ 0-32 

-4631 

1*21 

l|  9 56  41-69 

+ 0-32 



-46-81 

1-22 

10  2 7-94 

+ 0 33 

-46-71 

- 46-81 

1-18 

8 25  50- 10 

+ 0 38 

- 44  93 

— 44-95 

M9 

8 40  32  96 

+ 0-32 

— 4 4-93 

-44-95 

1-22 

9 54  0 0 1 

+ 032 

-44  91 

- 44-04 

_ 

1-25 

10  2 6-18 

+ 0 33 

- 44-90 

-44-91 

_ 

1 23 

10  13  27-28 

+ 039 

- 41-97 

-41-93 

- 

1-20 

7 26  55  62 

- 017 

-43  85 

-41  90 

MS 

| 7 33  8-64 

- 0-22 

-43-87 

-43  90 

_ 

1-06 

7 37  39-36 

- 017 

-43-93 

-43-90 

1-13 

7 57  52-80 

- 0 19 

-43-91 

• 

1-13 

8 4 19  20 

- 0 19 

-1392 

_ 

1-11 

8 5 14  32 

- 0-l» 

-43-92 

_ 

M4 

8 7 4600 

- 0-19 

-43  32 

_ 

1*15 

8 10  6.74 

- 0-20 



- 43-93 

_ 

1*15 

| 8 26  14  34 

- 0-20 



- 43  03 

. 

1-18 

8 29  9-88 

- 0 09 



-43  91 

1-90 

8 36  24  06 

- 019 

-43-95 

_ 

1-20 

8 13  58  92 

- 011 

- 43-96 

— 

1*73 

8 46  11-32 

- 0-22 

-43  96 

_ 

1*23 

8 51  20-28 

- 0 20 

-43  97 

- 

1-22 

8 36  46-11 

- 013 

r r 

-43-97 

- 

1-56 

9 1 21  32 

- 0-20 

— 43-9S 

_ 

1 23 

9 6 4-541 

- 0-2-2 



-43-99 

- 

126 

9 II  7 31 

- 0-0!) 

< ■ 

-44  00 

— 

1-90 

9 21  46  18 

- 012 

- 41-01 

_ 

1*50 

9 34  51-78 

- 0 20 

-44  02 

— 

1-26 

9 39  6 72 

- 0-17 

-44-03 

-1102 

- 

1-24 

9 47  32  58 

-0  22 

-44-03 

- 

1 27 

9 51  40  62 

- 0-20 

— 44-01 

- 

1-2# 

9 57  3-88 

- 0-21  | 

-44*04 

_ 

1-26 

10  2 5 94 

- 0-19 

-44  11 

- 44  04 

— 

121 

10  7 20-68 

- 0-17 

-44-65  1 

- 

125 

10  11  23  20 

- 022 

-44-05 

- 

1-26 

10  23  4128 

- 0-23 

- 44. 06 

- 

1-29 

10  26  37-08 

- 0-20 

-1109 

-44  06 

• 

123 

No.  i»  I 
Rriiiah 
Rll®.  AnKii 
t[  ;t  Ca- 
talogu*. 


1S6B. 
Feb.  II 


2778 
2037 
2!>7I 
3013 
3033 
3103 
3111 
3133 
3312 
3331 
3371 
3113 
3130  j 

3138  j 

3139  ; 


OararT  Omkryzd. 


3 Cancti  • 
7 I’ancri- 
* Hyilrro* 


Migal- 

liulu 

ebaarted. 


N-^b 

1’uUr 

lhMl»nrv 


IV  jrei  nbami-il. 


* l.'ancri  • 


7-5 


• I-conis— 

• Loenia— 
M Leonia- 
«■  Leonia- 


a Leonia- 


Feb,  17  2862 
2971 
3115 
3159 
3523 


>;  Ciincri 
• Ilyilnc— 
r Leonte— 1 
a Leonia— 
7*  Leonia- - 


9 0 
7-0 


Feb.  10 


2183 

2522 

2553 

2093 

2737 

2718 

2701 

2778 

2807 

2892 

2337 

2088 

3013 

3053 

3083 

3111 

3133 

3157 

3212 

3312 

3311 

3380 

3118 

3130 

3159 

3181 

3529 

3592  j 

3609 


;«)  ■*  fieminonim— • 
a CimU  Minoru— 
3 (it-nii  Horn  m 


3 Cnncri- 


7 Cnncri- 


x Cancri- 


70 

70 

7-0 

70 

10 

7-5 

60 

30 

7-5 

70 

6.0 

7-0 


0 0 

! 70 

i Fnoc  Mnjeris 10 

40 


< Leonia- 


i Leonia- 


CO 

80 

8-3 


l Lenoia— 


70 
6 0 
70 


fcl  to. 

t 

II. 

hi. 

nr. 

1 * 

>. 

! *- 

80  25 

52*3 

0*6 

D-n 

17-0 

08  4 

8-7 

17*4 

263 

350 

83  6 

18-1 

204 

310 

42*8 

! 84  10 

570 

52 

13*6 

21-6 

80  7 

5 8 

14-1 

224 

306 

1 72  22 

220 

30-3 

39  1 

47  1 

78  49 

0*8 

15-0 

23  1 

31  5 

85  30 

50*2 

58  5 

69 

14  9 

7D  || 

! 370 

154 

54.0 

2-0 

05  37 

50-8 

599 

90 

17-6 

63  23 

44-4 

53  6 

2*8 

1 1-7 

81  20 

45-1 

53  5 

20 

10  0 

81  9 

493 

57-8 

60 

no 

81  22 

250 

.13  4 

41-7 

•10*9 

77  23 

51-1 

59  5 

SO 

16  1 

69  7 

32-5 

41-2 

50*1 

56-7 

83  6 

16-1 

24  5 

330 

41*0 

61  20 

135 

51  S 

00 

8-0 

77  23 

195 

57-fj 

6 1 

14  4 

69  30 

9*8 

18-1 

27*3 

35  9 

57  19 

30- 1 

460 

55  8 

I 

50 

84  26 

52  1 

0-4 

SH 

16  5 

Cl  39 

40*6 

50-0 

59*1 

8-4 

70  48 

35  1 

41  0 

53  0 

|.| 

74  59 

2 2 

108 

19-2 

27  1 

75  37 

27-1 

36*0 

41  1 

52-4 

76  34 

29-0 

37-8 

4C  0 

51-1 

SO  25 

50  0 

58-4 

OH 

1 4-9 

70  30 

57-5 

6-0 

14  2 

22  9 

20  36 

30*4 

53-2 

100 

26  0 

6B  4 

6*3 

15-1 

2-1  • 

32-8 

31  34 

2D  9 

11  3 

59  0 

130 

84  10 

54-8 

30 

1 1-4 

194 

80  7 

3-7 

120 

20-3 

28-3 

38  40 

19  6 

33  0 

46-2 

59  0 

78  40 

4-5 

13  0 

21-4 

29  4 | 

65  30 

18-1  ‘ 

564 

4-6 

124 

29  40 

310 

50  b 

7-3 

23  G 

37  41 

19  2 

33-0 

46  1 

59  2 

70  31 

35  0 

43-4 

51-8 

00 

65  37 

46*5 

57-8 

68 

15  5 

83  26 

160 

213 

32  6 

40  0 

80  25 

30-0 

383 

40-8 

51-6 

81  9 

47-1 

55  5 

4*0 

12-0 

77  23 

•19-1 

57.5 

6*0 

14-1 

57  56 

1-2 

H n 

209 

300 

82  65 

0-5 

15  0 

23 -I 

31-2 

87  50 

24-8 

33  0 

41-4 

49-2 

SO  1 

201 

28  9 

1 

370 

45  1 

1 

20 


27 


1 361 

6 M 

8 3 

10  23  6 
20  31- 
29  13-8 

36  12  0 
44  28  1 
40  28  0 
31  37  I 

37  12  9 

1 39  3 

6 21  3 

11  410 
23  13*4 
35  87 
39  25  0 
47  49  1 
55  3-1 
57  20  8 

2 23  0 

7 40-3 
14  40  0 
23  58  0 
26  54  0 


(a)  An  apparent  and  avowal  ve  Invcntcm  of  tbn  clock'*  rati*  ' "Tice  tbio  night'*  uU-rvatiu**:  moat  probably  on  account  of  a iwcrving  of  tin*  pier*  a! 

Tiunait  through  n-taperutarc  ehangea. 


Digife^Sfcy  Gt 


040 


Observations  made  with  the  Transit  Instrument 


AT  TM  R 


Camvtton  Cottnettos  of  Clock  Curwtiid 

|fiW  Inrtru-  ! U)  I 

InrtitiLl  | j tlUr- 

i?riaiiuo*  I i to.  t, 

I j um 


10  53-60 
2 0 26  OS 
8 ■10  30-56 
B 4.1  5714 
8 46  9 10 

8  51  18-32 
8 56  44-30 

8 39  35  02 

9 6 2 38  j - 

» II  5-8|  + 

9  24  44  00  + 
9 31  4980  - 
9 39  4-91  - 

45  58-72  - 
9 47  30-70  - 
9 34  41-82  - 

# 37  0-30  - 
9 58  45-38  ] - 
10  2 4-00  - 

10  7 17-91  _ 
10  II  21-40  - 

10  23  39  40  - 


2 212 
7 38-7 


10  35  27-38 
10  40  10-52 

10  51  28-32 

11  4 27-60 

II  30  35-22 
11  43  3-16 
*■1  II  3-60 
13  18  58-38 

10  2 4-20 
10  7 19-02 


13  43-0  to  13  25-32 

26  1°  23  33  61 
* Sf3  10  *»  35-38 , 

8 80  '<  7 48-98  II- 


- o-to 

- 0-19 

- 0-17 

- 0-13 

- 3-38 

- 0-20 

-0  13 
- 0-08 
- 0-1 1 
- 0-16 
- 0-14 


4 1 

-42  30  - 1-24 

0 1 - 42-33 

-42-30  I - 1-23 

- 42-30  - 1-25 

® 

1 -42-30  - 1-27 



-4230  - 1-27 

[ ' 

- 42-30  - 1-29 

-42-30  - I t9 

-42*20 

-42-30  - 1 2- 



-42-30  | - 1-22 

j 

-42-30  - 1-31 

! 

-42-30  - 1-35 

-42-22 

-42-30  - 1-30 

j 

- 42-30  - 1-30 

- 42-30  - l-M 

1 

-42-30  - 1-35 

-42-30  - 2-33 

-42-23 

-42-30  - 1-38 

-42-27 

-42  30  - 1-20 

- 42-30  + 29-36 

| - 4*44  1 

- 42-30  - 1-28 

1 -42-41  1 

-42-42  - 1-28 



-42-42  - 1-28 

-42-45  ] 

-42-42  1 - 1-27 

j 

-42-42  1 - 1-31 

-42-38  1 

-42-42  ] - 1-30 

-42-45 

-42-12  - 1-30 

-42-43  | 

-42-42  | - Ml 

<°)  DvAiijlion  boil 


Royal  Observatory,  Edinburgh,  in  tiie  Year  1808. 


UnJurtirO  iOofTMlko  WI,NW 
t«>  far  loitru- 

M fin  of  II  ro+jiUl  olwrnd. 

ro». 


Corwtlfo©  of  Dock 


I 80S.  ! 

Mur.  14  352.1 
3708 
3788 
3831 

Mur.  17  3788 
3831 
3M6 
3995 
4145 

Mur.  23  3067 
3708 
3726 
| 3708 
3788 
3821 
3834 
j 3860 
, 1900 
| 3946 
| 3995 
| 4005 
4052 
4145 


rl  l.onniV 
Looai*- 
X Leon**- 
i LcMitiiu  • 


09  30  7 0 1 10  0 21-8  33-4  13  42-4 

76  16  15*7  54*0  2*1  10*5  ! 43  19  2 

81  57  39*0  47-4  55  9 , 3 8 59  12*5 

6M  45  30  0 33-5  48  4 i 50  9 6 6*2 


X L«unia-« 
i L«?onia-. 
u Leoub*** 
8 Umii- 
U Virginia* 


34  Sextant*** 
/ Leon  in**..... 




d Leonia- 
X Leonia  *•« 


*■  Lconia- 
• Iconic  *• 
8 Lronia* 


» Virginia* 
tf  Virginia- 


Mar  21  3159  («i)  a Leon**- 

| 3523  ; yl  Leom* 

3009  | f LeoDis— 

I 37»8  | x Leonia- 

3521  | 

3831  3 Looaia— 

3869  I 

3900  | t Lconi*- 
, 3946  v Looiita— 

! 3995  8 Lconte- 


54-0  2 8 

47-1  55  9 
53-9!  19 

1 6 99 1 

51  4 59*3 1 

265  36-6 
592 1 7-2 
70  15-0 

21-6  32-8 
52-5  0-0 

24-4  46  7 
453  51  0 
140  23  0 
49*2  57*0 

51  8 59  8 

59*8  6*0 1 

49  0 57*2  1 
46-9  54  9 
49*5  57-4 

0-0  8-2 
SI-3  29-9 
312  30-4 

52  1 0 0 

24-2  480 
149  332 
14  0 226 
490  58-7 
51-2  53  2 
594  7-5 


59  11-4 
8 5-0 
31  10-3 
43  18-8 
M 8-0 

38  45-4 
43  18  3 
48  23-8  j 

54  41-4  | 

59  9-3 

5 108 
8 3-1 

16  32-0 
22  5-9 

31  8 4 

43  170 
45  8-0 

55  3-4 

14  6 0 

2 170 
13  39-0 
28  -IS  O 
59  9-0 

5 10-2 
8 2-6 
16  31  7 
22  5 6 - 
31  8-0 

43  16-5 


* “ ‘ 

10  13  21  72  - 0-13 

10  41  2-30  - 0-14 

10  58  55  72  - 0 16 

11  7 48-32  - 0-12 

10  5 8 54  82  - 0 16  j 

11  7 47-22  - 0 13 

1 1 30  53-78  - 0-IB  I 

11  43  1-56  - 0-14  j 

12  13  51-40  ^ - 0 18  j 

10  36  28-56  ' - 0-18 
10  42  5918  1 - 0-16 
10  46  6- 98  - 0-19 

10  54  14-02  . - 0-10 

10  »S  52-64  - 0-10 

11  4 24-36 1 4-  0-17 

11  7 45  32  - 0-13 

11  16  14  54  - 0 14 

II  21  49-12  - 0-18 

II  30  51-76  - 0-19 

11  42  59-72  - 0-15 

11  44  4B-04  | - 0-16 

11  64  40-74  ! - 0-17 

12  13  49-42  - 0-20 


f 1-60 II  i.- 


J Loan  it- 
X Leonit- 


i I-t-OUIK-- 
- I-i-ouU-- 
3 Leotiin-' 


82  55 
80  1 
78  35 
78  46 
86  17 

83  41 
81  57 
21  0 
68  45 

nn  a 


■ Virgi'nli  • 


8-4  17  0 
22-4  31-0 

14- 5  23-0 

50-0  68-3 
57-8  6-0 

15- 5  24-0 
43.4  51  8 

041 1 23-5 
33-1  44-4 
427  51-0 
50-3  59-0 
398  48-4 
37-7  400 
1 1-4  20-8 


25-0  14 
38-9  I 26 
31-0  33 

6- 4  43 

14  0 46 
32  0 54 
698  59 
45-5  5 

53-0  8 

58-9  31 

7- 0  43 
56-4  45 
44-0  55 
29  6 14 
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Observations  made  with  thk  Transit  Instrument  at  the 


Digitized 


Koval  Observatory,  Edinburgh,  in  the  Year  1868. 
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Hritinb 
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tfcbll  Cil 

taloguu 

Object  Omzuvkd. 

Magni- 

observed 

North 
folsr 
Distanr* 
•cl  In. 

1868. 

April  8 
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« Virginia — 



100  28 

•1432 

{ Virginia — «... 

60  55 

•1048 

a Rootir 

70  66 

1672 

r Virginia  ♦+•♦+... 



87  49 

4115 

1*04 

6*0 

63  3 

4231 

7-3 

61  50 

4304 

7*0 

G8  J 

4401 

1 Virginia— 

94  50 

360 

a Unui-  Mim-iia  S.  P.-.- 

1 21 

1180 

# Virginia  *- ****** 

......... 

100  26 

4513 

'*) 

70 

65  5 

4532 

{ Virginia 



89  55 

4530 

7 0 

36  39 

4575 

65 

66  39 

4507 

* ...» 

5-0 

71  54 

1027 

60 

54  35 

4048 
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70  56 

4072 

r Virginia. 

87  49 

4722 

a Boot  is 

70  8 

April  II 

1401 

9 Virginia— 

94  50 

360 

« U ran*  Minor ia  S.  1’.— 

1 21 

4180 

a Virginia— 

100  28 

4532 

{ Virginia 

69  55 

4618 

a Boot  i*  •►••♦.  ••••*-• 

70  58 

4729 

April  |6 

3780 

(4) 

70 

81  43 

38.1 1 

3040 

v Leonia- .»••••• 

90  G 

3095 

8 U-onia- 

74  12 

4153 

60 

62  39 

4205 

60 

63  3 

4340 

4 Virginia" - 

40 

85  54 

4384 

74) 

68  2 

4401 
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94  50 

360 

a L'rs**  Mmoria  S.  I',**- 

»*•♦♦*•• • 

1 Si 

4457 

60 

54  11 

4468 



74) 

75  10 

4513 

4526 



I 0-0 

64  58 

4559 



6-0 

7b  36 

4575 



6-3 

66  39 

4597 



4-0 

71  54 
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70 

70  43 
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V. 
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* 

A 

.. 

m. 
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a. 

m 

a 

a 

a 

a 

29  8 

38.0 

46*6 

4 6 

19 

134 

13 

18 

4616 

- 

0 25 

- 30  08 

-30-12 

- 1-67 

13  4 

21.8 

300 

380 

28 

46  6 

13 

28 

29-96 

— 

0*23 

— 30-07 

-30*12 

- 154 

38-2 

170 

560 

4-1 

49 

13  2 

13 

48 

55*70 

• 

0-17 

— 30-1 1 

-3012 

- 1*43 

11  3 

194 

97  9 

35*9 

55 

41*3 

13 

55 

27-74 

- 

0*22 

-30*19 

-3012 

- 153 

22-1 

30-4 

38-9 

46-6 

13 

53-2 

12 

13 

38  61 

_ 

0 18 

-27  82 

-27-82 

- 1*48 

134 

227 

3*0 

41-0 

22 

50*4 

12 

22 

31*90 

- 

Oil 

* 

- 27  82 

- 1 38 

86 

lb-0 
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27 

43  3 

12 

27 

26-96 

- 

0-11 

......... 

-27  82 

- 1-39 
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2h0 

370 

43-6 

55 

310 

12 

33 

36-90 

— 

0 12 

......... 

-27-81 

- Ml 

200 

28-4 

36-7 

44  B 

3 

33  2 

13 

3 

3662 

— 

0*19 

-27*80 

-27-81 

- 1*62 

12  0 

10  5 

38.0 

15  0 

22 

6*0 

13 

10 

10*31) 

- 

4*61 

-27*81 

4-  29-02 

27-4 

360 

44  S 

52-4 

19 

10 

13 

18  41  20 

_ 

0 21 

-27  53 

-27-81 

- 1 70 

48-0 

57  1 

6 2 

150 

25 

24  6 

13 

25 

618 

— 

0 it 

......  .. 

-27-81 

- 1-46 

114) 

194 

276 

33  6 

28 

44  3 

13 

28  27-38 

- 

0-18 

-27-71 

-27-81 

- 1-57 

23*5 

373 

5M» 

4-5 

32 

190 

13 

11 

51  06 

- 

002 

-27-81 

- 172 

423 

314 

0 3 

9-1 

38 

18-6 

13 

38 

042 

- 

0 12 



-27  80 

- M7 

11-7 

202 

29  0 
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41 
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13 

41 

2892 

- 

Oil 

- 27-60 
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34  4 
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54-1 

46 

so 

13 

45 

41  38 

- 

0-10 

-27*80 
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3841 

44*8 
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so 

49 

11*1 

13 

48 

53*16 

- 

0-13 

- 27-67 

-27*80 

- 1*47 

90 

17  2 

254 

33-3 

55 

420 

13 

55 

23-38 

- 

0-17 

- 27  84 

- 27-80 

- 1-87 
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39- 1 

80 

16-4 

10 

25-4 

14 

10 

7-88 

- 

0-13 

-27-61 

- 27-80 

- M3 

10-7 

279 

36  1 

44-1 

3 

52  9 

13 

a 

36-11 

_ 

04)9 

-27  42 

- 27*40 

- 162 

95 

10  5 

33-5 

14  3 

21 

66*0 

13 

10  37-20 

- 

1-72 

-27-10 

+ 28-87 

270 

352 

43-7 

31  9 

19 

0 4 

13 

18  43-64 

— 

0-U9 

-27*39 

- 27*39 

- 1-70 

10-5 

19  0 

27-1 

330 

2b 

43-8 

13 

28 

27  08 

- 

0*08 

-27-30 

-27-39 

- 1-58 

35*5 

412 

53  0 

1*3 

49 

104 

13 

48 

52-88 

- 

0 05 

-27-36 

-27-39 

- 148 

8 4 

165 

25-0 

33-0 

33 

41-4 

13 

33 

21-66 

- 

0-07 

-27-41 

-27-39 

- 1*58 

50  0 

58-7 

7-4 

160 

10 

23-1 

14 

10 

7-44 

0-1)3 

-27-44 

-27-38 

- 146 

04 

86 

170 

250 

57 

33  9 

10 

57 

16-98 

- 

0-21 

- 26-02 

- 1*18 

IJ4) 

*3-7 

32  3 

410 

7 

50-3 

II 

7 

32-50 

016 

-26-06 

- 26-02 

- 1-16 

22-5 

30  8 

39-0 

470 

30 

550 

11 

30 

38*  9b 

023 

-26*00 

- 26  02 

- 1-36 

300 

38  5 

17  0 

55*2 

43 

4-2 

11 

42  46-98 

- 

0*19 

- 26-00 

- 26*02 

- 129 

50*3 

5944 

9-0 

17  9 

14 

27-8 

12 

14 

8-96 

— 

015 

-26-02 

- 1-33 

114 

20-8 

300 

39-0 

22 

48-7 

12 

22 

29-98 

0*15 

- 26-02 

- 137 

8*5 

16  B 

25  1 

330 

49 

41-8 

12 

•19 

2504 

0-22 



-26-02 

- 132 

17-1 

26  2 

350 

43  -9 

S3 

530 

12 

35 

3504 

0-16 

-26-02 

- Ml 

18*4 

26-7 

35-0 

420 

3 

31-4 

13 

3 

3188 

- 

0-26 

- 25-99 

-26-02 

- 162 

14-5 

12  0 

390 

185 

*1 

590 

13 

10 

•1060 

- 

6-34 

-26-02 

+ 28-52 

7-3 

17-4 

27-7 

37-4 

13 

480 

13 

13 

27  56 

- 

0-12 

-26-02 

- M9 

2-8 

11-3 

198 

28  0 

13 

370 

13 

15 

19-78 

- 

0-19 

-26-02 

- 1*49 

258 

34-0 

42  5 

50-4 

18 

59  3 

13 

18 

42-40 

- 

0-27 

-25-96 

-26  02 

- 1-71 

ft.  lit 

96.02 

1*48 

42  4 

31  5 

0-7 

94 

**» 

27 

19  0 

13 

27 

0 GO 

_ 

0 15 

-26-02 

- 1-48 

15  0 

214 

320 

40-0 

33 

48-9 

13 

33 

31-86 

- 

0-20 

- 26-02 

- 1-52 

40  6 

49-7 

58-8 

7-3 

3S 

16*9 

13 

37 

5866 

- 

0 16 

- 26-02 

- 1-49 

9*5 

18-4 

*7-2 

35-5 

41 

44  6 

13 

41 

27-04 

— 

0-19 

- 26  02 

- 1-56 

58-5 

7-2 

160 

24  5 

i a 

33  7 

13 

44 

15-98 

0-17 

......... 

-26-02 

- 1*50 

34-3 

43-0 

51*9 

01 

19 

9-4 

13 

48 

51-74 

- 

0-17 

-26  09 

- 26  02 

- 1-49 

| 48-6 

S7-4 

6*1 

14-8 

10 

21-0 

14 

10 

6-22 

1 - 

0-17 

-26-08 

- 26  02 

- 1-48 

{•)  T«i>  »1uTH  eame  map.  Difference  iuR  A.=4  *k.  OWerv<«l  eeoxnl  star. 

(A  ' A change  t4  duck*  rate,  e*  a awenring  of  the  Trmnait  Instrument  daring  ofcnfWttOB 
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Observations  made  with  the  Transit  Instrument  at  tiie 


Royal  Observatory,  Emsdi'rgh,  in  the  Year  18(18. 


U45 


Date. 


No.  in 
llrituli 
Amciv 
tint!  Ca- 
tuln^tn. 


\sm. 


May  I 


4652 

4672 

4676 

461M 

4606 

4820 

4BH3 

4676 

4934 

4942 

4065 

4992 

3000 


5031 

5071 

509! 

5143 


CIiuwtt  Oaj.KkTr.tK 


5f 

•ibaem-il. 


t Yirgniii 


f Hoot  in 


i I loot  i* 


70 
7 5 


♦►•0 

70 


7-0 


$ Libra- 


* C»mm«  Horoalis 


5 1) 
7 0 


6-0 

6-0 


May 


May 


May 


4 


16 


4072 

4729 

4876 

4909 

5034 

5143 

5190 


r Virginia - 

a Ikn>ti**.»...« 

» Boot  in— ••••»»••-•• 

£ Bootin'. • 

3 Libra- 

a Coronai  Boreal  in ••••■ 


a Sorpentis- 


4401 

360 
4157 
4 408 
1180 
4513 
4532 
4550 
4600 

4627 

4648 

1676 

4800 

4820 

4863 

4876 

4992 

5000 

5091 

5143 

5196 

4532 

4729 

4808 


Virginia---. 

kty  a Urw  Minolta  S.  ......... 


a Virginia 


1J  BllOti|n... 

• Boutin****. .•••••••• 



a CuroniB  Boreal  in 

a Bixitin 



North 

1 T 

W ire«  iiUcircd. 

liylortlou 

1«> 

Cnrrerlion 

Camel  inn  »f  Ctoli 

Correction 

to 

M.anRA. 
Jan  1. 
160(4. 

DiiUnoi 

M I ! 

I 1. 

III. 

IV. 

V. 

M.-aii  i.f 
Wire*. 

ID«%U1 

Deviatiaua. 

ufc#ened 

jBkr- 

jiulaUii 

20 

210 

30-9 

- 

405 

50-0 

51 

0-2 

1 

13 

50 

40-52 

0-11 

A 

. 

- 19-67 

1-55 

87 

19 

10 

9-1 

17  4 

25  2 

55 

31-0 

13 

55 

17-34 

- 

0-21 

-19-66 

- 19-67 

— 

1-67 

57 

43 

44-0 

53-5 

S.l 

12  9 

57 

23-1 

13 

57 

3.39 

- 

0 15 

- 19-67 

- 

1-57 

5S 

32 

37-0 

40-y 

56-5 

59 

1 

16.0 

14 

0 

50-40 

• 

0-15 



- 19  67 

- 

1 57 

59 

3 

10  R 

20-2 

300 

39  2 

26 

49-1 

H 

26 

39-80 

- 

0-15 

- 1903 

- 19  67 

— 

1-60 

56 

51 

370 

46-6 

50-3 

5-8 

29 

16-0 

14 

28 

563 1 

- 

0 11 

- 19-66 

- 

1-62 

52 

11 

200 

30-2 

40*9 

507 

38 

1-0 

H 

37 

10.68 

_ 

0-13 

- 19-66 

- 

1-66 

62 

22 

16-1 

25-4 

350 

4 3.8 

30 

33-7 

14 

39 

31  80 

- 

0-15 

- 19-09 

- 19-66 

- 

1-62 

48 

20 

1-8 

11-9 

22-9 

33  5 

51 

450 

H 

51 

2302 

_ 

0-11 

- 19-66 

- 

1-71 

49 

50 

22  1 

33-1 

440 

54  2 

53 

5*8 

14 

54 

43- 81 

- 

0-12 

- 19.66 

- 

1-70 

44 

51 

23  1 

37-0 

48  5 

50-9 

39 

12  0 

14 

5S 

48-56 

- 

0 10 

- 19-66 

_ 

1-76 

31 

57 

23-6 

38-1 

52-6 

0-5 

3 

21  6 

15 

2 

52-48 

— 

006 

- 19-66 

_ 

1 08 

50 

25 

200 

29  9 

39-9 

402 

5 

596 

15 

5 

39.72 

- 

0 14 

- 10-66 

_ 

1-66 

im 

31 

59.1 

7-7 

10-0 

21  2 

10 

33-0 

15 

to 

1606 

— 

0-23 

- 19  05 

- 19-63 

- 

1-83 

37 

.10 

6-5 

20-8 

34-1 

472 

17 

1-3 

15 

16 

33  98 

- 

007 

- 19  63 

- 

1-92 

26 

11 

Mo 

30-2 

49-0 

7*1 

21 

27-0 

15 

20 

48-96 

— 

000 

- 19-65 

_ 

2-37 

€2 

50 

90 

18-2 

27-5 

36-4 

20 

461 

15 

20 

27  4 4 

- 

0-15 

- 19-07 

- 19-65 

- 

1-63 

87 

49 

590 

7-2 

15-5 

23  4 

55 

32-0 

13 

55 

15-12 

_ 

0 19 

- 17-75 

- 17  84 

_ 

1-68 

70 

8 

40.7 

19  1 

58  0 

6-5 

10 

15-9 

14 

9 

58-10 

- 

0-15 

-17-89 

- 17  M 

- 

1-57 

r,2 

22 

HI 

23-9 

33  0 

42-0 

39 

518 

11 

19 

33-02 

— 

0-H 

- 17*90 

- 17  83 

— 

1 64 

■ --> 

32 

48-7 

57-M 

7-1 

10-0 

59 

26-0 

11 

59 

712 

- 

0-14 

- 17  92 

- 17-83 

- 

1-65 

9s 

34 

57-3 

6.0 

14  2 

22  1 

10 

31-0 

15 

10 

14-16 

- 

0-20 

- 1775 

-17-82 

- 

1 86 

62 

54) 

7-0 

161 

250 

31-5 

20 

44-4 

15 

IB 

25-58 

- 

0-14 

- 17  79 

- 17-82 

- 

1.66 

S3 

0 

49-1 

573 

6-8 

13  8 

38 

22-4 

15 

38 

5-68 

- 

018 

- 17-75 

- 17-81 

- 

1-71 

94 

50 

9-3 

17-5 

800 

340 

3 

42-6 

13 

3 

25-88 

— 

0-15 

- 1710 

-17-11 

_ 

I 62 

1 

21 

5 3 

6-0 

310 

14-0 

21 

52  5 

13 

hi 

33-80 

- 

1 81 

.r. 

- 17  11 

+ 22-08 

51 

11 

58-4 

6-5 

18  9 

286 

13 

39*0 

13 

13 

18-68 

— 

0-11 

- 17-11 

- 

1-44 

7 .*> 

10 

51-0 

23 

II  0 

19  0 

15 

28-0 

13 

15 

10.86 

- 

0-14 

- 17*11 

- 

1 49 

100 

2S 

16  H 

25  1 

335 

41-5 

18 

50. 3 

13 

18 

33.44 

- 

0-10 

- 17  08 

- 17-11 

- 

1-74 

05 

5 

37-2 

16  4 

556 

4-4 

25 

140 

13 

21 

55  52 

- 

012 

-17-11 

- 

1 18 

89 

53 

(15 

90 

17  0 

250 

28 

339 

13 

28 

1708 

- 

O-lfl 

-17-17 

-17-11 

- 

1*63 

30 

30 

13-3 

266 

40-4 

33.8 

32 

8-1 

13 

31 

40  I t 

- 

04)8 



- 17-1 1 

• 

1 87 

37 

57 

22  6 

32*2 

42-0 

51-6 

43 

1-8 

13 

42 

4 2 01 

- 

0-12 

......... 

- 17-11 

- 

1-53 

51 

35 

13  8 

23-9 

31-0 

43.7 

45 

54*4 

13 

45 

3396 

- 

0-11 

- 17-11 

“ 

1-55 

70 

56 

232 

31-0 

43-0 

51-4 

19 

0-2 

13 

48 

42-70 

- 

0-13 

- 1709 

-17-11 

1-55 

57 

48 

304 

40-1 

500 

59-3 

30 

9-5 

13 

55 

49  SO 

- 

0-12 

- 17-11 

- 

1.56 

62 

45 

.100 

39-4 

48-7 

57-6 

27 

7-4 

11 

96 

48-02 

— 

0-12 

— 17-1 1 

- 

1-62 

56 

54 

34  0 

43-9 

53  0 

3 2 

29 

13  0 

14 

28 

53  72 

- 

0-12 

- 17-1 1 

- 

1-64 

52 

41 

170 

27-0 

38-2 

480 

37 

59-0 

14 

37 

38-02 

- 

0 11 

-1711 

- 

1-67 

G2 

22 

13  6 

23-0 

32-2 

41-1 

39 

510 

1 1 

39 

32-18 

- 

0 12 

- 17-08 

- 17-1 1 

- 

1 64 

31 

37 

21-1 

35-6 

50-ol 

4-0 

3 

19-0 

15 

s 

49*94 

- 

0-07 

......... 

- 1711 

- 

2 00 

5# 

25 

17-0 

27*0 

37-0 

46-6 

s 

57-0 

15 

5 

30-92 

- 

Oil 



- 1711 

- 

1-69 

26 

II 

8-R 

28-0 

16-fl 

4-5 

21 

24-4 

15 

20 

46-46 

- 

0-05 

- 1711 

- 

2-41 

62 

50 

6-2 

1 5-6 

250 

340 

29 

13-7 

15 

29 

21-90 

- 

012 

- 17-12 

-17-11 

- 

1*07 

S3 

9 

48-3 

56.7 

50 

13-0 

38 

21-9 

15 

38 

5-02 

- 

015 

- 17-11 

-17-11 

- 

1-72 

89 

33 

52-8 

1-0 

9-2 

17-0 

28 

20-0 

13 

28 

9-20 

0 27 

- 9.20 

- 9 23 

- 

■ 81 

70 

8 

32-1 

40-8 

495 

58-0 

10 

71 

14 

9 

4950 

. 

023 

- 9 21 

- 9-23 

- 

1 57 

59 

3 

0-3 

100 

19-0 

20-0 

20 

390 

14 

28 

19-58 

“ 

0.21 

- 9-20 

- 9 23 

1 63 

(a)  LVtlnition  bad  aU  niiclit.  (&)  An  ajijureot  liiTcr*ion  or  atiiiiliiUtiun  of  iho  clock'*  rate  during  the  vta'rvatlna- 


xpi.xocian  amtoxosiiCAL  obmbtatioxs.  tol.  xm. 


(Sa) 


Digitiz 


Observations  made  with  the  Transit  Instrument  at  the 


Date. 

No.  in 
British 
Arnci'o- 
II  ■ f.i- 
Ukgno. 

1 808. 
May  1< 

48715 

4969 

Ms;  2C 

4876 
4969 
5034 
5143 
5196  1 
5414  1 

May  23 

46-18 
4876 
1969 
3143  1 
5196  | 

May  25 
May  2tj 

4532 

4648 

4729 

4876 

5143 

5196 

360  U) 
4480 
4532 
4648 
4729 
4676 

May  27 

4648  L) 

4672 

4729 

4808 

5143 

5414 

6004 

May  29 

2485  r«fl 
4729 
5821 
5941 

June  2 

4808 

4870 

5143 

5196 

Juno  6 

1 

4876 

4969 

3034 

1 

OlUBCT  OngBHVKO. 


Win*  olwurved. 


ii.  i m.  iv. 


. Ronds— 

J.  Doom 


• Bootis  — ... 

4-  Bootis 

P Ijibrai 

) * Coton®  Be 
a Serpenti*.. 
i OphiwM 


<t  Hoods 

< Bootis- 

4 Bootis 

“ Coronic  Borealis- 
a Serpentu 


{ Virginia „ ..I 

> ) Bootis .1 

« Roods* 

* Bootis-..- 

« C»r<m, t Borealis 

o Scrpeuds- 


2-2  11-5  21*0 
I 36-3  | 4.V7  550  I 
I 45-5  i 53  9 2*3  I 

55-0  4-4  13-7 

37-0  | 45-5  53-8 
17  0 25  3 33.fi  I 

11-9  80-7  29-1 
0-1  9-4  16*9 

342  43.8  J3-0 
531  2-3  H-6 

33-0  43-6  SBC 

45-9  34.0  2.  | 


19-2  28  0 36-4  48  45-5 


8-1  | 17-5 
10  10  1 


o Virgin ig. 

( Virginia- 

i/  Bootis. 

« Roods 

• Bootis 


1-0  | 9-5 
450  530 


t Virginia- 

o Bootis- 

f Bootis— 

“ Corona.  Boreal;,.. 

■ Ophiuchi 

( Herenilis- 


* Bootis.-...,..,..... 

* Herenlis 

* Ophiuchi 

f Bootis- 

* Bootis— ........... 

“ Coron®  Boronlis- 
« Scrpeatia-. 

* Bootia«......„,.,>4i 

^ Hooti* 

fi  Libra;* 


37  49 
70  8 
75  27 
77  20  | 


(fl)  Oknitlr. 

1 lj  * •»««<  io.cr.lao  of  Ucfcak-.^ 


241 

32  9 i 41-8 

58-0 

7-3 

10-8 

90 

17-9 

266 

42-0 

502 

| 58-8 

23-6 

32-2 

41-0 

SIB 

14 

110 

50*2 

598 

90 

124 

20*6 

29-0 

21 

120 

219 

50*6 

04 

102 

22.4 

31-| 

40-4 

225 

31-0 

40-0 

33-7 

42-0 

60.6 

488 

5B5 

80 

54  2 

3 6 

13  0 

47- 1 

56-6 

6-0 

20*4 

37-5 

45-9 

534) 

2 2 

I1-4 

270 

36-3 

45-7 

39  4 

44-7 

534) 

16-0  2#  27-8 


Itoiiictioa 

I1 

1 Ccrrwtio. 

M-nncrf 

' mcnUl 

Wire*. 

Deviations. 

A.  •%,  l. 

1 3 14  39  24-45 

- 0-21 

r-4  14  58  58-5C 

1 - 0-22 

>•7  14  39  20  8(1 

- 0-23 

-8  14  58  54.90 

- 0-21 

■0  15  10  222 

1 - 0-31 

•0  15  29  13  48 

' - 0*24 

'5  15  37  53-68 

I - 0 28 

B0  16  7 33-48 

- 0-29 

•0  13  4B  29  34 

' - 0-27 

•5  14  39  18-76 

! - 0-25 

•6  14  58  52.92 

- 0-25 

41  15  29  11-50 

- 0 25 

4 15  37  51  06 

- 0 29 

9 13  28  2-18 

- 0-32 

5 13  48  27-92 

- 0.29 

0 14  9 42  40 

- 0-28 

2 14  39  17-44 

- 0 26 

0 15  29  10-18 

- 0.27 

0 15  37  59-32 

- 0 30 

0 13  10  32-04 

- 331 

8 13  18  1784 

- 0-34  - 

0 13  28  1.30 

- 0 33  - 

5 13  48  26.96 

- 0 29  - 

i 14  9 41-62 

- 0 29  - 

» 14  39  16-70 

- 027  - 

13  48  26-52 

- 0-29  - 

t[  13  64  58-52 

- 0-32  - 

> 14  9 41-06 

- 0-29  - 

14  26  11-02 

- 0 27  - 

15  29  8-96 

- 0.27  - 

16  7 28-96 

- 0*33  - 

■ 6 30  21-68 

- 0 27  - 

' 7 26  10-18 

- 0-27  + 

14  9 40-08 

- 0-29  + 

17  8 39  70 

- 0 29  + 

17  28  50-50  ! 

- 0-30  + 

14  26  74)8 

- 0-29  4- 

14  39  12  80 

- 0-28  + 

15  29  5.74 

- 0-28  + 

15  37  45-94 

- 0 32  + 

14  39  1I-4C  1 

- 0-28  + 

14  58  45-04 

- 0-29  ♦ 

15  9 53-04 

- 0.J4  + 

Correction  nf  Clock  Canoctlta 

I 

I icier-  M-ooILA 
rotated.  J«i.  1, 


W ^;,fs?c“Ww"1  * n»  '1'ick't 


9-74  - 0-78  | - 149 

0 74  - 0-78  - 1-65 

0 73  - 0 78  - I M 

O.fifl  - 0-78  - 141 

0 89  - 0-78  - I >81 

0-85  - 0-78  - 2-0t 

0 82  - 0 78  - 1-93 

0-08  4-  0-21  4-  0-48 

0 24  4-  0-21  - I M 

0 32  4-  021  - l « 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1868 ; AND  TIIE  METHODS  OF  THEIR  REDUCTION. 

Pages  638  to  653  contain  the  Transit  Observations  of  stars  for  1 868,  similarly 
with  those  for  1849,  where  the  methods  of  reduction  are  more  fully  described  ; 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
than  hero  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out ; also 
|sirts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  year  when  cither  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  as  for  approximate  clock-corrections  and  instrumental  errors. 

The  Micromotor  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  he  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa- 
tion. 


Intervals  of  the  Wires. 


From  13  observations  of  a Ursa:  Minoris,  above  and  below  the  Pole,  in  the 
year  1868,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  their 
Mean  or  Middle  point  were  found  to  be,  the  star  being  above  the  Pole, — 


"Wire  I.  + 16522 
...  II.  + B210 
...  in.  - oose 

...  IV.  - 7-983 
-.  V.  -10679 


Equatorial 


These  values,  immaterially  different  from  those  of  1867,  have  been  employed 
in  iho  reductions  throughout  the  year ; using  for  Polaris  (whose  Declination 
varied  between  88°  36'  4'  and  88°  36'  53”)  the  following  quantities  or  those 
adapted  to  a declination  of  88"  36',  with  the  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term  of  »°, — 


Wire  I.  +11  16-52  + n x -136 

...  II.  + 5 36  07  + b x 067 

...  III.  - 0 229 

...  IV.  - 5 26-78  - n x -066 

• ••  V.  - II  22-95  - n x -137 


Declination  B8r  36’ 


and  for  8 Ursa:  Minoris  (whose  Declination  varied  between  86°  36'  T and 
86’  36'  45')  the  following  quantities  or  those  adapted  to  a declination  of  86°  36', 
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with  the  amount  of  alteration  due  to  each  additional  second  of  Declination 
added  under  the  term  of  n,— 


Wipe  I.  + 4 38-SI  f n x -023 

•••  II.  + 2 18-44  + n * -012 

•••  III.  - 0 0-M 

— IV.  - 2 1*1-60  - » * .012 

- V.  - 4 41-25  - n * 023 


Declination  6B=  36' 


The  eorrection  generally  for  the  imperfect  transit  of  a star,  whose  North 
1 t>lar  Distance  is  not  very  small,  l>eing 

_ Sum  of  E.|antorial  intorvala  for  Wire,  observed 

Number  of  VViroB  * of  Star's  S,  p.  D., 
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rection,  for  all  objects  above  the  h • ’ “ " me*hanicaUU  positive,  as  a cor- 

°f rf  *•  *“  - -M.  (pro- 
kariaontel  pk,e;  Z — «l  1.  . 

•>°uth  of  the  Zenith,  or  Nadir  an  i ^ P 'V°  as  a c,>rrcct>on  for  all  objects 

ih« of  ,h"  ™' = 
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COLLIMATION  AND  LEVEL  ERRORS. 

XI i esc  are  determined,  as  explained  in  funner  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
micrometrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit-instrument's  axis. 

For  dates  between  the  epochs  of  observation,  the  emirs  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth  - thermometers,  as 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  be 
probably  desirable. 


Azimuthal  Error. 


Of  the  three  usual  methods  fur  determining  the  azimuthal  position  of  a 
transit-instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a l’olar  star  above  and  below  the  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  living  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  lie  employed  with  safety 
when  the  stability  of  the  instrument  can  lie  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  bad  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  Ee|iort  to  the  Board  of  Visitors  for 
1870,  towards  the  end  of  the  volume,  see  pp.  n 50  to  n57,  they  have  since  been 
proved  to  be  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimuthal  error 
then  to  be  made : — 


A zi  urn  that  error  m 


R.A.  I»t  - R^A.  2t  -folm.  tr.  lnt  ■)£  - oh*.  lr.  2<!  -)f)  — clock'*  lo**  in  th«  interval 

/life  Z.0!  Smitki  . . „ \ /iih  ZlD.  South  . » ' \ 

(-.uTNlLDT  Ut*)-(  dn-N.l-.a  *J*) 


In  the  course  of  the  year  29  combinations  of  either  o,  or  S,  Ursa:  Minoris 
and  a Clock  star  were  obtained,  from  which  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  the  emir  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
shown  in  Plate  III. 


kill*  lit  null  .ulkuXuttJCAL  OUXSTA1IOKJ.  T<a  kill. 
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Edinburgh  Transit  Observ atioxs  FOK  1808. 
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29 
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3 
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21 
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26 
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I KGS. 
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4 
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ISfiK. 
Jutjr  S3 
26 
27 

29 

30 

31 


»T>  1 •] 


A DOITED  INSTRUMENTAL  CORRECTIONS,  EXPRESSED  IN  SECONDS  OF  TIME. 
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Azimuth 
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(Villlmalliita. 
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CuIliMtiou. 

Lm»'L 

Azimuth. 

1 Stilt 

A 

4. 
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•- 

• 
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a. 

s. 

». 

N*uT  t 

-003 
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-001 

Doc  1 
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4*0  03 
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-0  01 

- 0-01 

3 

-003 

+ 00  3 

-0-01 
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7 
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-005 

4 
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-0-01 

24 
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s 

- 0-03 

000 

-0-00 

H 

-003 

+ 0 01 

-0  03 

26 
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1 0>Ofl 

ID 

- 0-03 

0 00 
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15 
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t O’Ofl 

+ 0 OS 

12 

-0  03 

0 00 

-0-06 

16 
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+ 0-OI 

-0-01 

21» 

-003 

+ 0 00 

+ 0-00 

1 ti 

-0-03 

toot 

- 0*08 

19 

- 0 03 

4-0*03 

-001 

30 

- 003 

f 0 06 

+ 0-09 

21 

- 04)3 

tool 

-0.03 

" 

- 0 03 

4-003 

4-001 

-003 

+ 0-06 

4*000 

Tin*  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
above  three  instrumental  deviations  successively,  is, 

CuHimatiuii  tutri'Cli-iii  * ^ Koft(|  D.o.ncr, 

the  si^u  being  |*ositive  for  a star  altovc  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole. 

t , cw  Star  > Zenith  Distune*  Saitli 

J.PVrl  t'umatum  x . , v , , 

•ill  Nut  a North  Inlur  IhitUrjcc, 

the  sign  being  positive  for  a star  altovc  the  Pole,  and  negative  when  it  crosses 
the  Meridian  below  the  Pole.  And 

#in  SUr'u  /•  n»th  l»i*t*nro  S»ulh 
A/.iDiullia]  a,r^l.,.»-iflrS4;r.|rSOTth  ^ D|tUlI|<.e 

the  sign  being  positive  for  a star  altovc  the  Pole  unit  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  and  North  of  the  Zenith  ; Imt  negative  when 
above  the  Pole  and  to  the  North  of  the  Zenith. 


Correction  of  the  Clock. 

For  computing  the  errors  of  the  Clock  ami  the  Azimuthal  errors  of  the 
Transit  Instrument,  the  following  Table  of  the  Mean  Right  Ascensions  of  the 
principal  stars  for  January  1,  18(58,  has  been  employed,  and  was  kindly  com- 
municated at  the  time  by  (1.  1$.  Airy,  Esq.,  Astronomer  Iioyal,  its  being  the 
same  employed  by  him  for  reducing  the  Greenwich  Observations  of  18138. 


Edinburgh  Transit  Observations  for  1868. 


TABLE  II. 

Meax  Right  Ascensions  adopted  of  Standard  Stars. 


Star'*  Name. 


a An(iiunif>:l» ........... 

y Pcguai 

i Ceti 

12  Cell 

• Andromeda- 

/SCeti.. 

M Anilnunfitijn ............ 

> Pisciuiii ....... 

& Atidroniedm 

Polarii... 

V Cflti 

if  Piacium 

r Pisirinm 

0 Alictis-. 

a Ark- tin 

67  Cctj...... 

fCetl 

«C*»i 

y C«ti 

e Am- tit- ....... 

« Ceti 

4 Aiietis 

*•  Arietis 

• Tauri 

/Timri 

• Eriduni 

II  Tauri ‘ 

1 Eridaui ’ 

» Taun 

y’  Eriduni.... 

Teuri ’ 

Eriduni 

y Tium 

« Timri ” 

AMchnran " 

M Eriduni  ’’ 

i Aurigae-... 

• Ia-poris * 



P Tauri 

i Orionia 

a Lcpiiris 

■ Orionig 

a ColumW 

i Orintiis 

a Orion  in [ 

1 Ge  mi  Durum. 

» Orionia 


Airiim.nl  M mi, 

Ri«fct  Aieexulou, 
Jauuarj  1,  18U8. 


A>  Ml  «. 

0 I 3113 
0 6 26-I-1 
0 12  42  04 
0 23  18  11 
0 31  Sill 
0 36  57-69 
0 49  26  01 

0 56  3 67 

1 2 20-90 

1 10  37  09 
I 17  25  30 
1 24  25-36 
1 34  33  77 
I 47  21-08 
I 39  44-20 


CaSNCtion 

Nautical 

Almanac. 


Star’a  Name. 


Aailnneil  Heim 

RllCht  An  .ilMi.II, 

Jiiuuarj  1 , 1808. 


Cnrrwlinn  to 
Nautical 


^ Cnnia  Majoris 

• Tunis  Majoris 

y Cun  is  Miijoria 

51  ciii  i iji.ru  

5 Creruinorum 

0 Caniu  Minting 

Cibior-i 

6 48  S 43 
j 6 33  26-31 

6 57  47-21 

7 5 47-40 
7 12  14-30 
7 19  59  47 

Procyoo-....-., 

7 26  10-47 

Pollux 

£ Navi#... 

7 32  23  49 
7 37  14-13 

0 Ciuicri«***...t.a 

7 43  4 4-57 

15  Argiis 

7 55  24-42 

8 1 55-37 

<P  (’aricri-.. 

8 9 21-33 

•l  C4dcri» 

8 IS  48-17 

y Cancri 

8 25  4-31 

• II  Volute* 

8 35  38  60 

«■  Cancri  Mti 

8 39  47-04 

* Cancri-* 

6 51  13-02 
0 0 35-74 

“ Hjdrao...„ 

£ 1 •touts* 

a Loom* 

9 11  36  62 
9 21  6-02 
9 24  49-66 

i Lroni*. 

M Loonia*.. \ 

» 34  6-20 
9 38  21-28 

9 Leoni« | 

9 45  15-10 

KeRulus 1 

9 53  14-17 

y1  IicoDis M 1 

10  1 20-40 

•»  Hvdrro 

10  12  41-49 

12  3 20  38 
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Mean  Right  Ascensions  aoopted  of  Standard  Stars. 
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* Virgin ii— 

6 Curri  — 

S Corvi 

33  Virginia 

4 Virginia 

i Virginia 

4 Virginia* 

Spim 

{ Virginia******** 

m Virginia 

r Hoot  is  *-*- 
% Duotia- 

t Virginia- 

x Virginia 

A returns 

/ Jtootia * 

£ UooCia— •••••••  * 

i 

a:  Libra* 

Llbr®** 

^ Boutin- 

P Libne 

♦*  Libra.— 

C Libra? 

a Corona? 

a Serpcotif 

i Serpent  is** 

y Sorpcntla 

p'  Scorpu - 

3 Ophiurhi 

y llrrruliti 

Antnnu— »»•••-• 

X Opbiuchi 

£ Qphtuchi 

I llercnlia 

ir  Opbiuclii— — • 

« Herculi* 

^ Opbiuchi 

« Ilcrculia** 

4 Opbiuclii 

* Opbiuclii 

a Opbiuchi 

P Opbiuchi* 

M Hcrculia 

89  Ilepculie-—' 

72  Opbiuchi 

^ Sagittarii  ••*• 

a Scrpeutis 
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X Sagittarib—-* 
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January  1,  1808. 
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13 
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23 
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18 
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27 
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31 

4113 

40 

19  38 

18 

23  99 

13 

M 
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14 

1 

51  44 
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9 

38-19 

20 

19-03 

26 

8-48 

. 11 

39 

13-34 

- 14 

43 

3 1-77 

49 

30-SI 

58 

47-41 

15 

9 

SI  35 

IS 

10  21 

20 

48-90 

2# 

5-99 

37 

46-01 

• u 

1 1 

11  25 

60 

21-41 

57 

41-89 

7 

21-70 

• 16 

16 

5 69 

-f  10 

21 

19-03 

10 

24 

15  45 

29 

13  32 

. 16 

36 

18-66 

10 

51 

Si-2* 

16 

55 

I t 44 

2 

18-11 

17 

8 

37-77 

17 

13 

1127 

- 17 

IS 

57-94 

28 

48  14 

. 17 

36 

3709 

. 17 

41 

17  4M> 

so 

3-73 

1 

1-49 

s 

52-11 

14 

28-77 

. 18 

14 

15-37 

19 

49-46 

Correction  to 

Nautical  J St-Ll'l  Name. 

AIidaum. 


+ 0-01 
+ 0-14 


» Lyra? 

2 Aquila)- 

P Lyr» 

t Aquilro--- 
{ A • pi i lie- ... 
iff  Sagittani 


+ 002 
+ 0 02 
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+ 003 
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+ 0-06 


0-00 
+ 0-08 
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m AqUil®***  •*••* 
8 Aquil®*****-*** 
a Vulpecul®— - 

H Aquilao 

A*  SagiHarii 

y Aquila* 

a A<|iiil.*t  . 
p AijU.il®  •••»»•*• 

e Sugittnrii 
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4 Aquila* 

a*  Capricorni*  *• 

P Capricomi 

f Capricuitii 

i 1 >t*ljili  ini 

a iJrljiliiiii  * 


+ 0-07 
+ 0-06 


+ 0-01 
+ 0-05 


+ 0*03 


+ 0-02 

-0  05 


T 0- 10 

+ 0 07 


+ 005 


+ 0-07 


+ 005 
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i Amnmi  »••••*■ 
32  Vulpecul®*- 
6 Capricorni — 

C 
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i Capricorn!-— 
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& Capricomi-- 

16  I*egaii< 

« A. | Hum 

c 

4 Aipiurii 
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# AquiiTli 

n Aquarii 
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m Pi-ga#i 

A Aquarii 
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a Pegaei 

y I'iscium 

1 l’iscilioi 

i Piecium 
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Jaannrjr  I,  KS6&. 


Cerrttftlatt  t. 
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k. 


9. 


32 

28-10 

41 

12  41 

13 

37-65 

19 

20  54 

7 

26-64 

11 

37  20 

18 

50  SO 

23 

12-76 

27 

38  44 

28 

40-27 

39 

59  01 

44 

20  54 

IS 

49-72 

54 

32  23 

M 

15-36 

4 

29-56 

10 

43-69 

13 

35-52 

91 

19-68 

26 

51-31 

33 

30-43 

40 

31-66 

20 

48 
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so 

31  39 

21 

7 
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9 

13  43 

14 
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24 

36-41 

30 

43  31 

37 

42  IS 

39 

4107 

47 

3*44 

59 
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0 
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9 

11-96 

14 
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S3 

39-53 
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34  31 
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34 

52-70 

43 

36-04 

45 

43-51 

10 
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10 
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23 

20 
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33 
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42 

2 71 

52 

32  01 

60 
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+ 0-0  7 
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+ 0 13 


+ 0-03 
+ 003 


+ 0'1 1 
+ 0 09 
+ 0 05 
+ 0 06 


-0-18 


+ 0-06 


+ 0-11 


+ 0-03 


+ 007 
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+ 0-03 


+ 0-02 
+ 0-04 


+ 0-01 


+ 001 
+ 008 


+ 0-01 
+ 002 
+ 0-01 
-003 
-0-01 
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The  Moan  Right  Ascensions  aro  converted  into  Apparent  for  any  day  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  tho  observed  transits  of  the  stars  in  tho  foregoing  Tabic  (excepting  the 
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Edctrurgh  Transit  Orservations  for  IS08. 

close  Polar  -star*},  the  corrections  of  the  instrument  being  previously  applied 
compared  with  the  Apparent  Kight  Ascensions  computed  ’ 

The  Corrections  of  .he  Clock  thus  determined  arc  contained  in  the  column 
entitled  Correction  of  Clock  nWrvoil." 

Ls  si  >w  t + ,WfiT' t0  ,hl‘  <,F  thr‘  Clock  denotes  that  the  clock 

Lssion  ; the  Sign  _ that  it  is  fast. 

On  acc< ami  partly  of  the  variability  at  times  or  the  Clock-rate,  and  still 

T*"  h'  Tn.»i“  11,™ 

'’""V  flock  fonvitiims  - ,L  hL 

- *• — »w*  ,,„e  t 

5:!^!*  '",™ preceding  ami 

":T"  * “«-**»• » «•—,  «««•.  or,i,„ 

a|.|..>.s»  , Iv  I ,v  l i,  5'  "*• * **. ■S"kml  Ti"“'|  « W™>  more  „r  fa. 

! 1 atcly  by  the  curves,  arc  contained  in  the  following  Table. 


Cornu:, :t„,n  Trans, t Clock  at  Sn,m:E.u.  Time. 
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M,M»K  Wiril 

THE  MURAL  CIRCLE, 


CALCULATION 

or 

APPARENT  NORTH  POLAR  DISTANCES. 


1868. 


Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  1888. 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  toe  Year  1868. 
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ROYAL  OBSERVATORY,  EDINBURGH. 


Individual  Observations  of  Mean  North  Polar  Distances  of  Stars  observed  at  the  Royal  Observatory, 
Edinburgh,  in  the  Year  1868,  reduced  to  January  1,  1868. 
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F.X  PLAN  ATI  ONS  OF  Tilt  MURAL  CIRCLE  OBSERVATIONS 

IN  lSf»s. 


The  observations  with  the  Mu  rut  Circle  in  18(5*  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 


Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  and  by  proper  name  or  description  in  col.  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col.  4,  and  time  of  transit  jm-st  centre  of  field  {by  an  un 
corrected  sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 
star)  in  col.  5. 

In  Polar  distance  the  star  was  always  carefully  bisected  when  crossing  the 
centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
the  ease.  Such  bisection  lining  performed  by  bringing  the  stellar  image 
between  two  parallel  lines  about  7 seconds  of  s|»aci*  apart : the  lines  being 
illuminated  in  a dark  field. 

Tin-  same  general  principles  of  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  in  1*00.  The  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numliers  are  a necessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  the  Circle  and  of  the  two  horizontal  Microscope* 
A,  B ; all  which  numerical  particulars  are  given  in  columns  C,  7,  8,  and  ft. 

In  columns  10  and  12,  the  readings  of  the  Barometer  anil  exterior  thermo- 
meter are  noted  for  refraction  purposes : the  interior  thermometer  being  assumed 
to  be  practically  the  same  as  the  exterior,  for  all  star-observations  when  a 
thorough  draught  was  kept  up  through  the  observing  room,  as  was  always  the 
case  during  star  observations,  During  observations  for  the  Nadir-point,  on  the 
contrary,  all  shutters  and  windows  were  closed  to  prevent  disturliance  to  the 
liurcuij,  ami  then  a sensible  difference  between  the  thermometers  usually 
occurred,  and  is  shown  by  the  figures  in  the  narrow  column  11,  compared  with 
those  in  column  12. 


Columns  13, 14,  and  15  contain  various  points  connected  with  the  meteor- 
o ogie  an  other  circumstances  of  the  observations,  as  they  appeared  to  the 
..  .seiner  at  i te  time;  and  column  16  contains  the  reduction  of  the  angular 
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Tu  this  end,  tlio  readings  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  runs,  as  ascertained  over  5'  s|*aces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (see  p.  ?ii,  voL  xii.) ; also  for  the  Telescope 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27704*,  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimating  eye-piece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  the  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  wire  cover  its 
illuminated  image  in  the  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  every  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  I.,  II., 
and  III. 


TABLE  I. 


Correction  for  Ki  ns  or  Microscopes  in  l*(i8. 


ThertBurueUr. 

iun*  Cotwctum  oUfrvt'd. 

Ad*  iptod 

Kurin 

Corroc 

Elio- 

Nadir. 

Z«aitl>. 

M ms 

Ctlll«t4fd 

Fur  Perxxl- 

rinv. 

riur. 

of  Ob*. 

Mcbm. 

lion. 

ItXfiS. 

* 1 

• r. 

1888. 

+ 1-2 

Jau.  9 to  Jan  17. 

Jan.  20 

39-9 

320 

+ 1-7 

+ 18 

+ 18 

+ 1-8 

+ 14 

Jan.  20  tu  Jau.  26 

+ 1-8 

+ 1-8 

+ 1*7 

28 

319 

31  1 

f 06 

+ 2 1 

4-11 

+ 1-4 

+ 1-2 

Jan.  28  tu  Fet».  26 

Mar  6 

394 

37  S 

+ 0-7 
4 0-4 

+ 04 
♦ 0-7 

+ 04 
+ 06 

+ 04 

+ 08  j 

Mar.  4 to  May  It 

April  27 

46  -S 

43-1 

+ 1-7 
+ 0-7 

+ 0-1 
4 0-8 

+ 0-9 
+ 08 

• +08 

+ 08  ) 

June  28 

39  2 

55*  1 

- 10 

-0-1 

-0-4 
+ 0*9 

-0-7 

+ 0-4 

. -0-2 

-0  2 

Juno  29  to  Aug.  7- 

Sept.  M 

330 

40-0 

-0-8 

+ 0 2 

-02 

-0B 
- 1-2 

-0-3 

-0.1 

-04 

-01 

-0-4 

-0  4 

Sept  2 to  Sept.  30 

-0-5 

+ 0-4 

0-0 

+ 03 

Oct.  7 to  Oct.  29 

Nov.  24 

428 

39-9 

+ 1-8 

4 0 3 

+ 10 

+ 1-0 

+ 1-0 

Nov,  4 to  Nov.  24. 

+ 0-7 

+ 1*2 

4-  1-0 

. 

+ 1-3 

Doc.  1 to  Dec.  31 
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TABLE  II 

CORRECTION  TO  REDUCE  THE  MEAN  OF  THE  Ttt'O  HORIZONTAL,  TO  THE  MEAN  OF  THE  WHOLE  Sl.V. 

Microscopes  foii  the  Year  1808. 


Circle  Italuig  j 

<l||  )l*r*l*£ll[Ht  j 

A. 

rVim*- 

tiuu. 

Circle  (tailing 
•m  Micnucoj^ 

A 

Correc- 

tion. 

Circle  Bending 
<»u  Micnnix«]w 

A. 

C**T«- 

tioo.  ^ 

Cirri*.*  H-ndlii* 
on 

A. 

Cctitpc 
tioli.  j 

Circle  Bonding 
on  UknxMeope 

A.  * 

Correc- 
tion. I 

Circle  Bonding 
on  Micnnc"}"- 
A. 

Oum- 

tiun 

OA 

ISO 

• 

4*  10 

30  A 210 

+ 0-2 

60  A 240 

+ 6-5 

j 

90  A 27  0 

1 

+ 24 

120  A 

300 

+ 3-1  1 

1 50  A 330 

+ 2 4 

1 

1RI 

+ 09 

31 

211 

+ 0-2 

61 

241 

+ 0-6 

81 

271 

+ 2-4 

121 

301 

+ 3-1  1 

151 

331 

+ 2-4 

2 

192 

+ 09 

32 

212 

*01  | 

62 

242 

+ 0.7 

92 

272 

+ 2 5 

122 

302 

+ 30 

152 

332 

+ 2-3 

3 

IDS 

+ 0-8 

33 

213 

+ 0-1 

63 

243 

+ 0-7 

93 

273 

+ 2-5 

123 

303 

+ 3-0 

153 

333 

+ 2-3 

4 

16*1 

+ 0-7 

31 

214 

0-0 

04 

214 

+ 0-8 

H 

274 

+ 2-6 

124 

304 

+ 2-0 

151 

331 

+ 2-2 

5 

1 85 

+ 00 

35 

215 

0.0 

65 

245 

+ 0*9 

05 

275 

+ 26 

125 

305 

+ 2-9 

155 

335 

+ 2-2 

fi 

186 

+ 04 

36 

216 

0-0 

fifl 

216 

+ 0.9 

96 

276 

+ 2*6 

126 

306 

+ 2-9 

156 

336 

+ 21 

7 

187 

+ 0-6 

37 

217 

+ 0-1 

67 

247 

+ 1-0 

07 

277 

+ 2-7 

127 

307 

+ 29 

157 

337 

+ 2-1 

8 

188 

+ 0-5 

38 

218 

+ 0-1 

08 

248 

+ 1-0  | 

98 

278 

+ 2-7 

128 

308 

+ 2-8 

156 

338 

+ 2-0 

9 

189 

+ 0-5 

39 

219 

+ 0*2 

69 

240 

+ 1-1 

99 

270 

+ 2-8 

120 

309 

+ 2-8 

159 

339 

+ 2-0 

10 

190 

+ 0'5 

40 

221) 

+ 0-2 

70 

250 

+ M 

100 

280 

+ 2-8 

130 

310 

+ 2-8  , 

160 

310 

+ 1-9 

II 

191 

+ 0 1 

41 

221 

+ 0-2 

71 

251 

+ 1-2 

101 

281 

+ 2-9 

131 

311 

+ 2-8 

161 

341 

+ 19 

12 

192 

+ 0-4 

42 

222 

+ 0-2 

72 

252 

+ I* 

102 

282 

+ 2-9 

132 

312 

+ 2-8 

162 

342 

+ 1-0 

IS 

193 

+ 0-3 

43 

223 

+ 0-1 

73 

253 

+ 1-3 

103 

283 

+ so 

133 

313 

+ 2-7 

163 

:i43 

+ 18 

14 

194 

+ 0-3 

44 

224 

+ 0-1 

74 

254 

+ 1-3 

101 

281 

+ 3-0 

134 

314 

+ 2-7 

164 

344 

+ 1-8 

IS 

I9S 

+ 0-2 

45 

225 

+ 0-1 

75 

255 

+ 1-4 

105 

285 

+ 3-1 

135 

315 

+ 2 7 

165 

345 

+ 1-9 

Iff 

196 

+ 0-2 

16 

226 

+ 0-2 

76 

256 

+ 1-5 

106 

286 

+ 3- 1 

136 

316 

+ 2-7 

166 

346 

+ 1-7 

17 

197 

+ 0-2 

47 

227 

+ 0-2 

77 

237 

+ 1-6 

107 

287 

+ 3-2 

137 

317 

+ 2 7 

167 

317 

+ 1-6 

IS 

198 

+ 0-2 

49 

228 

+ 0-3 

78 

258 

+ 1-7 

108 

288 

+ 3-2 

158 

318 

+ 2-8 

168 

348 

+ 1-6 

19 

19V 

+ 0-2 

49 

229 

+ 183 

79 

250 

+ 1-8 

109 

289 

+ 3-3 

139 

310 

+ 2-8 

169 

349 

+ 15 

20 

200 

+ 0-2 

y 50 

230 

+ 0-4 

80 

260 

+ 1-0 

no 

290 

+ 33 

140 

320 

+ 2 8 

170 

350 

1 +1-4 

SI 

201 

+ 0-2 

51 

231 

+ 0-4 

81 

261 

+ 1-9 

111 

291 

+ 3-3 

141 

321 

+ 28 

171 

351 

| +1-4 

22 

202 

+ 0-2 

!i  52 

232 

4-0-3 

[ 82 

262 

+ 2-0 

112 

292 

+ 3-3 

142 

322 

+ 28 

172 

352 

+ 1-3 

23 

203 

+0-2 

( 53 

233 

+ 0 3 

83 

263 

+ 2 0 

113 

293 

+ 3-4 

143 

323 

+ 2-7 

173 

353 

! +1-3 

+ 0-2 

l|  54 

234 

+ 0-2 

84 

264 

+ 2-1 

114 

294 

+ 3-4 

144 

324 

+ 2-7 

174 

354 

+ 1'2 

25 

205 

+ 0-2 

Ij  55 

235 

| +0-2 

85 

265 

+ 2-1 

1 115 

205 

| +3-4 

146 

325 

+ 2*7 

175 

355 

+ 1-2 

II  ^ 

230 

+ 0-3 

86 

266 

+ 2.2 

116 

296 

+ 3.3 

: 146 

326 

+ 26 

1 176 

356 

+ 1* 

26 

29 

208 

209 

-TU-*  91 

+ 0-2  1 58 

+ 0-2  11  59 

237 

238 

239 

+ 0-3 
1 + 0-4 
+ 0-4 

1 87 
88 
69 

267 

263 

269 

+ 2-2 
+ 2 3 
| +2-3 

117 

118 

11  1,9 

207 

208 
290 

+ 33 
1 +3-2 
| + 3*2 

147 

148 

1 149 

327 

328 

329 

+ 2-6 
+ 2-5 
+ 2-5 

| 177 

178 

179 

1 

357 

35B 

359 

+ M 
+ 1-1 
+ 1-0 
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TABLE  III. 

Nadir  and  Zenith  Points  on  Mural  Circle  in  1868. 


Mf«n 

Sffotiih  of 

Menu 

l»f 

Dm- 

Interior 

Nadir  Point 

Zenith  point 

/..ml, 

Date. 

Interii* 

Nadir  Point 

Zenith  point 

Zenith 

Thermo* 

ciiflcnrcd. 

computed. 

Point  • 

Thermo- 

ofcwcrred. 

computed. 

Point 

tuetor. 

mluptcd. 

mo?  ter. 

iidtiptcil. 

18418. 

1868. 

0 

Jan.  W 

36-9 

231  2 18  9 

74  2 IB-6 

18  8 

Mar  17  | 

43*4 

2S4  2 19  5 

71  2 19-2 

19-0 

18-3 

19-0 

428 

10  4 
19  6 

IBS 

19-3 

23  { 

37-S 

186 

19-3 

190 

19  0 

28  ( 

35  6 

194 

19-5 

19  4 

19  6 

24  | 

38-0 

194 

18-8 

196 

IB-3 

Fab.  3 1 

354 

19  0 

19-0 

19  2 

19  0 

2«j 

45-2 

20  6 

20  3 

19  8 

200 

I°{ 

44-4 

19-4 

19-7 

19*8 

19-3 

27  { 

460 

20*4 

19-2 

19-8 

10*8 

”{ 

420 

192 

19  2 

19  0 

193 

April  2 | 

47-5 

19-8 

19-4 

19-5 

13 

458 

182 

18  9 

18-7 

19-0 

*7( 

43  0 

O 00 
9i  » 

194 

19-3 

'*{ 

43  4 

18  6 
18-2 

184 

19  0 

41-6 

197 

194 

19  6 

194 

"{ 

47-6 

17- 8 

18- 3 

18*0 

19  5 

*»{ 

442 

19  2 
192 

19-2 

19-4 

15  { 

50  3 

18- 4 

19- 0 

18-7 

18-5 

26 

488 

19  6 

19-6 

19  4 

21  { 

47-0 

18-6 

18  6 

18  5 

18-6 

Mar.  4 1 

47  4 

19-0 

19  0 

194 

19-0 

27 

46-7 

18-8 

18-6 

18  5 

“{ 

404 

19-3 

204 

19-8 

19-7 

28  | 

484 

18-0 

184 

18-2 

18  5 

8{ 

39-4 

19  4 
20-5 

200 

19-8 

May  1 1 

48-7 

17-6 

19-4 

18*5 

18-5 

‘°{ 

42  2 

19-2 

19-3 

19-2 

19-3 

M 

48-0 

18-8 
. 18-9 

18-8 

18-7 

"{ 

448 

18-6 

18-8 

19  0 

si 

1 44-2 

19-0 

19-0 

18-8 

19-1 

M 

19-0 
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For  the  remaining  reductions,  the  refractions  have  been  computed  by 
Mussel's  Table,  as  represented  in  the  Rev.  R.  Sheepshank’s  compendious 
forms;  the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 5.r  r>7'  23' ’2 ; and  the  Apparaut  N.  Polar  Distances  on  the  day  of  observation 
have  been  converted  into  Mnm  North  Polar  Distances  for  the  beginning  of  the 
year  of  observation,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  and  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue ; and 
whose  sum  is  represented  in  the  last  column  of  each  observation-page.  The 
individual  results  for  magnitude  and  place  of  each  star  are  collected  on  pp.  687 
to  693. 
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Name  or  ItaKripUoa. 


Mean  Right 

Fraction  of 

North  Polar 

Fraction  of 

iUoenai'jn . 

Y«r, 

Du  tan  co. 

Ymr. 

? i T miri  - ■ 


i Aurijpe-. 
8 I (honm  • 


S Orion  i*--- 
i Or  ion  is-- 


a Orioni«  — 
• Orionia-— 


p Gomiooram  * 


y Geminorum  - 


i Gominoram- 


«'  Gominorum- 


a Cantu  Mi  Korin- 
8 Geminorum  .... 

6 C«ncH--~ 


(6-0) 
(8-0) 
(8  0) 


i 7-0 
(8-0) 
fl-0 
(7-0) 
(8-0) 
(5-0) 
(3-0) 
(7-0) 


Catalogue  of  the  Mean  Right  Ascensions  and  North  Polar  Distances 


Stahs. 


No.  of  ObfcirTiirtii 

f"t  Fin. 


Mn.'n,  iti]!. 

by  TrAiwil 

OlwrrVHtt'.UP. 


Mnirnllnk- 
by  CiicU 
Obwerattafiii, 


M.-nn  Riirl.i 
Akvimiud. 


Fracliim  of 

Tour. 


Mean  North  Polar 
DiaAonco. 


Fraction  of 
Yoor. 


No.  In 
B.  A.  C. 


Name  or  DoocvJfHou 


S Ooncri' 

■I  Cuii.  it. 


B *J  21-37 
S 23  4-3 1 

S 23  22*03 
8 28  23-93 
8 33  3BS9 
8 39  40.«8 
8 43  13  21 
8 13  23-83 
8 30  31  81 
8 30  0-32 

8 38  31-13 

9 0 35  82 

9 5 19  02 
9 10  21-00 
9 II  30  08 
9 21  ... 

9 21  0-80 
9 34  0-22 

9 38  21  23 
9 45  13-13 
9 48  ... 

9 46  47  02 
9 33  14-16 
9 51  1-12 

9 54  ... 

9 36  18  38 
9 57  3397 
9 58  1-93 

10  I 20-40 
10  8 35  22 
>0  12  41-52 
10  13  ... 

10  13  37-63 
10  22  33  69 
10  23  31-33 
10  34  43-66 
10  35  18-37 
10  42  1903 
10  45  26-68 
■ 0 S3  44-15 
10  58  19-48 

10  38  12-37 

11  3 43-31 
II  7 3-11 
II  15  31-39 
1 1 21  8-87 
It  30  | M0 
II  42  19-49 


y Canct  i- 


• Hi  dm- 


* Cailcri 


83  Otnerl 

« Hydrw ... 

2 Dram  Mnjoris 

• Leon  is- 

* Lr-onia- 


«■  LeonU 


* Lounis. 


f'  LeonU 


{ Leonis- 


34  Sextnntii 
I Leouia 


88  1 

16  30-3 

81  4 

12  25  2 

81  37  ... 

21 

0 45-2 

68  43  ... 

71  3 

>0  210 

86  2 

!5  ... 

90 

0 ... 

74  4 

1 ... 

84 

4 39-3 

ok  tiie  Stars  observed,  reduced  to  January  1,  1808 


< 


No.  in 

B.  A.  C. 


till 

414.% 

4153 

1199 

4205 

4231 

4214 

4268 

4310 

43154 

4401 

4421 

4457 

4462 

4468 

4480 

4503 

4513 

4526 

4532 

4350 

4552 

4555 

4559 

4575 

4597 

4606 

4610 

4621 

4627 

4632 

4648 

4652 

4672 

1676 

4678 

4694 

4716 

4723 

4729 

4756 

4797 

4808 

4809 
4820 
4863 
4876 
4934 
4942 
4965 
4969 


(«) 


ki> 


SrAitjL 


Name  nr  Iieacripiiwi. 


ij  Virginia— 


y'  Virginia 
t Virginia-- 


4 Virginia— 
3 Come—— 


« Virginia- 


{ Virginia- 


i)  Bootii— — 

r Virginia— — - 


a Virginia 
a IWtia— 


( Bootia 


« Roalia- 


4-  Bootia  — 


Ma^nitudii 

Magnitude 
liy  CircU 
OloMtrviiiiuiks. 

Moan 

AwiBajuD. 

Fraction  of 
Tula 

Mean  Nnrth  Polar 
Di«t*oc*. 

KruMirm  of 
Year. 

No.  of  Oi.*f rvj«ti:.ns 
for  Place. 

l rum  it 
Uboervutiutr 

K.  A. 

N.  P.  I), 

70 

h.  m,  $. 

12  8 — 

...... 

II  49  s’l-4 

0-24 

0 

2 

(35) 

12  13  9-13 

0 26 

99  56  ... 

• 

0 

63 

12  13  41-37 

0-28 

62  SB  36-0 

0 27 

3 

5 

7-5 

12  21  2-13 

0-24 

63  21  24  6 

0-26 

3 

1 

60 

12  22  2-50 

0-30 

63  2 33-2 

0-28 

3 

2 

7-5 

12  26  57-56 

0-25 

64  19  20-7 

0 25 

3 

3 

65 

12  28  4103 

0-27 

52  50  53-9 

0-26 

3 

1 

(40) 

12  31  58-25 

0 24 

90  44  — 

1 

0 

4-0 

12  48  57-24 

0-29 

85  53  — 



3 

0 

70 

12  55  7-48 

0 28 

68  1 7-5 

0 30 

2 

3 

(4-5) 



13  3 7-02 

0-29 

91  50  ... 

. ...a 

7 

0 

(4-5) 

IS  6 — 

61  27  7-2 

0-31 

0 

• 

60 

1.1  12  59-99 

0-32 

51  10  10-2 

0-30 

4 

3 

(7-0) 

13  14  ... 

61  26  44-8 

0-33 

0 

1 

6-8 

13  14  52-11 

0-32 

75  9 ... 

4 

0 

(10) 

13  18  14-48 

0-29 

100  2B  — 

to 

0 

70 

13  22  32  85 

0-30 

85  26  39-4 

0 31 

1 

5 

70 

....  . 

13  21  36-78 

0-30 

65  5 -.- 

4 

0 

(>•0 

13  26  32  93 

0*3! 

61  58  10 

0-34 

2 

| 

(4  0) 

13  27  58-08 

0-32 

89  55 

9 

0 

6-7 

13  31  21-48 

0 31 
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13 

48 

4 60 

- 

0-20 

+ 23-70 

+ 23  66 

- 1-23 

87 

30 

20-3 

284 

36  7 

44  7 

54 

53-3 

13 

54 

3**8 

- 

043 

+ 23-69 

+ 23-67 

- 1-28 

70 

8 

1-5 

10  4 

190 

•27-3 

9 

Sfl-5 

H 

9 

18-98 

- 

0-19 

+ 23  66 

+ 23-68 

| - 1-22 

89 

56 

21-5 

29  8 

38-0 

43-9 

27 

54*6 

13 

27 

37-96 

1 _ 

0 23 

+ 24-74 

+ 24-74 

' - I SO 

70 

37 

46- 1 

550 

33 

12  1 

48 

211 

13 

48 

3 50 

- 

0 20 

+ 24-74 

+ 24-73 

- 125 

67 

50 

19-1 

27  4 

35  7 

43  7 

51 

52-2 

13 

54 

35  62 

- 

0 23 

+ 24-76 

+ 24  76 

- |-29 

70 

8 

04 

91 

17-8 

26  1 

9 

35-5 

14 

9 

17-84 

| - 

0-19 

| + 24-81 

+ 24-77 

- 1-23 

H9 

57 

25-5 

33  4 

41-9 

49*9 

12 

58-5 

12 

12 

41*84 

_ 

033 

+ 31-90 

+ 31-96 

- 1-18 

94 

31 

23  4 

316 

40-0 

47  9 

2 

36-3 

13 

2 

39-88 

- 

0-34 

+ 31-92 

+ 31-98 

- 134 

1 

24 

23  0 

28  0 

49  5 

35-0 

21 

IfrO 

13 

0 

54  30 

_ 

3 36 

+ 31  99 

+ 33-92 

89 

56 

14-3 

22-5 

31-0 

38-8 

27 

17-4 

13 

27  30-80 

- 

0-33 

4 32  03 

+ 32  00 

- 1-33 

I 
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No.  in 

Associa- 
tion  C'h- 
tniugna. 


1101 

360 

1532 

1618 

1729 

1808 


Owner  OunvEo. 


1869. 

April  23  1818 
1672 
1729 
1876 

April  25  3789 
3831 
3916 
3995 


<1  llootis 

r Virginia--— 

a Bootis 

* Bootis- 


x Leoni* 

3 Loonis 

» Loon  is 

3 Looms 


a*  Ueiuinrirum  .... 
« Cant*  Minoris- 
3 Gominorain  .... 

■ Loonis 

a Loonis 


( Virginia •«..... 

a Urea  Minoris  8.  P. 

I Virginia 

1 liooti*  ., 

» 

{ Boot  i« 


1 Virginia— 

« Ur«B  Minori*  S.  P....  i 

{ Virginia 

1 Itootis... 

r Virginia 

a Bixttis* 

f Boot  is 

« Bootis | I 

l Loonis.— 

X Loonis—— 

3 Loonis 

I Virginia [ 

« Orss.  MinorUS.  p.... 

C V 

fl  BoutlB- I 

« Bootis- 

i Bootis* 

n Bootis I 

T Virginia 

« Bootis- ’* 

f Bootis***. **••••••- 

• Bootis ! *’** 


Wins*  oburrvod, 


Re«)uctkm  C'lrrectt'in  I Cotmtion  cf  Clock 
••>  I1  for  lmtru-| 

M«im  «r  ! m.  iita]  I a « I iofcsr^o- 

Wire*.  LXcri nt^.l  1*^  I 

m 


70  57  1 39*0  4 7-7  56*  I 5 0 1 48  14-1  13  47  56-44  - 

! 5“  l*®!  S?‘*'  f ‘8|  3fl~‘|  i*  45.2  13  51  28-18  , - 
(0  8 53.1  2-2  10-8  ! 19-2 1 g 2&-1  14  g in-so  . 

62  23  27-0  36-1  45-fl  ^ 54-4  39  4 2 14  38  45-46  _ 

68  tfl  ’ 5 > 0 57  59-9  I0J7  13  06  - 

68  46  , 181  2/-0  36*0 1 44-4  6 53  9 1 ]]  « 35*8>i 

90  8 2J.8  34-0  12-3  30-1  29  59  0 II  29  42-24 

74  42  33-1  II -8  50-2  58-5  42  7-3  I.  " £J2  I 


0 28  + 32-01  +3241  - ).« 

0-32  + 32-96  + 32  02  - |« 
0 27  +31-99  +3241,-141 

0-23  + 32  13  + 32  06  - ].» 

0 31  +33  57  +33  56  - frH 

0-28  + 33  55  + 33-37  - 08) 

0-33  +33  37  I +33-58  - 142 

0 29  + 33-63  | + 33-60  - 0-W 


9 Virginia— 


* Minoris  8.  p . J 

t Virginia ' 


20  2 30  0 
35-8  11-0 
21-7  34-0 

32- 9  42-0 

33- 0  41-3 


23  59-3 
32  9 0 

37  22 

38  9-2 
I 7-1  , 


7 25  39-80 
7 3 1 52-21 
7 36  43-30 
9 37  30-96 
10  0 49-91 


2 52.8  13  2 36-10 
21  12  0 13  9 3130 
27  43-7  ( 13  27  27  00, 
18  10- 1 13  47  52-64  | 

9 218  14  9 7 06 

25  30-1  14  23  30-90 


- 0-24  + 34-36  +J4-36  + 649 

- 0-31  +34.43  + 34-37  + 025 

- 0-23  +34-37  + 34-38  + 04! 

- 0-27  + 34-37  + 34+2  - O H 

- 0-29  , +34-47  +31+3  - 041 

- 0-35  + 35-71  +33-74  - IB 

- 3-02  j +33-75  + 32-0 

- 0 33  r 35-84  + 35  76  - 1 11 

- 0-29  +35-93  +33-77  - 141 

- 0 28  + 33-78  + 35-79  , - 14) 

- 0-25  + 35.76  1 +35-80  - HI 


33-0  41-0  2 49  5 

465  270  21  8-5 

24  0 32  0 27  40-5 
49-4  57-9  18  70 
2L5  29-3  54  38  1 
3-9  12  2 9 21-3 

310  | 43.0  25  53+ 
38  9 -17-7  39  57-3 

40-3  48.8  41  J7-J 
3441 ' 42-0  57  50-8 
26-8  36-1  6 44-5 

2»t  370  2 43-9 

46-0  , 27-0  21  8-5 

20  4 28-2  27  37  0 
43-9  5+0  48  3-3 

0+  , 8 8 9 17-9 

35-0  44-0  I 38  53-6 


23-8  32-1 

17- 3  | 25-7 

9-0  18-0 

12-7  21-0 
21-5  18-3 1 
3-8  n-9 
28-2  37-0 
12  8 51  + 

18- 6  | 25-8 


13  2 32-92 
13  9 49-20 
13  27  23-88 
13  47  49+4 

13  34  21  + 2 

14  9 3-80 

14  25  33-71 
14  38  38-70 

10  41  40-51 

10  57  33  96 

1 1 6 26-68  - 

13  2 29-14  - 

13  9 48-30  ■ 

■ 3 27  2026  - 

13  47  15  68  - 

14  9 0-12  - 
14  38  35  00  - 


0-35  | + 38-89 

302  1 

0-33  + 38-97 

0-29  +39-04 

0-32  +39-15 

0-28  + 39-05 

0-25  +3900 

0 20  | +38-95  I 


31-2  43-0  51-5 1 48  0-8 
*•9  15+  23-i  Sl  319 

48*8  57-4  6-0  9 15-0 

17- 9  27-3  36-5  25  46-8 

23-0  j 32-2  41+)  38  5i-o 

18- 0  24-0  32-1  2 +09 

19- 5  44.0  24.0  j,  4°o 

7-0 1 15-2  23-0  27  31  7 


13  47  13-06 

13  54  1 5+0 

14  8 57-44  |l 
14  25  27-30' 

14  38  32-20 

15  2 24+8  i 
13  9 47-00  1 
13  27  15+4 


+ 38-99  - l-ll 
I +38-99  + 31-11 
+ 39-00  - Ml 
I +39-01  - l-M 
+ 39-02  - I* 
+ 39-02  - Ml 
I + 394)3  - M) 
+ 39-03  - 1« 

+ 42-63  - 0-63 
+ 42-64  - 0-7J 
+ 42-64  - 0-iJ 
+ 42-67  - l-M 
+ 12-67  +»« 
+ 42-68  - Mi 
+ 4269  - Ml 
+ 42-70  - M» 
+ 42-71  - Mi 


0-32  +45-45  | +45+8  - l-M 

0-36  I +45-52  1 +45-49  1 - H» 
0-32  +45+7  I +45+9  - Ml 

0-27  | +15+  9 + 45-50  - I-# 
0 29  +45-52  I +45-51  - M" 

0-43  + 47-68  + 47-78  - M* 

4-44  +47-79  i +!8» 

0-43  +47-81  +47-80  -I-3* 
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No.  in 

British 

Date. 

Assoc  i a- 

lion  Cn- 

Ulqpw. 

IBfi'J 

May  1 I 4.148 
4729 
4876 
4969 
514  3 
3190 


M 

Ohju.-y  Osaasm*.  t Li  1 ,■ 

tibarrvetl. 


I)  Itoo4i» 

a Uootia 

■ Moolis 

Bool  it 

ci  I'urumi-  Borealis-, 
a Serpontis— 


May  13  4618  (o  * Huulis- 


Jllll* 


May  H 


May  19 


May  21 


Virginia 

a Boot  is 

{ Bootis 

a Bootis  ■ ■ 

* Coronae  Borealis, 
a Serpenti*,- 


4S72 
47*9 
4808 
4878 
5143 
5196 

4806 
4876 
5034 
3143 
5196 

4072 
47*9 
4876 
4909 
5414 

3993 
4401 

360  (5)  a Un>«  Minoris  S P. 
4048 
4672 
4723 
5143 
5196 


Nartli 

Tolar 


Wires  obaerretl. 


lUdartlna 
to 


Cornu-lino  | 
fee  [nitro- 


Correction  of  Clock 


f Moolis * 

i Bootis 

3 I.ibntj 

« Coronro  Borealis- 
a Serpentis*---  


r Virginia--- 

a Bootis- 

• Bootis 

tj*  Bootis 

I Ophiucki** 


3 Leonis--- 

3 Vir>fiiii» ■■ 


s Bootis- 

r Virginia 

a Moolia- 

a Corona.-  Hurt-alls* 
a Serpentis 


May  28 


Msv  31 


4876 

4969 

5143 

5196 

3414 

5621 

5414 

5708 

5821 

5941 


8 360 

4532 

4969 


t Bootis— 

ty  Bootis 

a Corona*  Borealis- 

a Serpentis- 

3 Uphiuchi- 

a Uerculis 


i Opbiuchi" 
a i.hrhiut’hi- 
n llorcnlis*- 
a Opliiuebi- 


a Urs»  Minoris  S.  P. 

( Virginia- * 

Jc  Bootis- 


[Jtatfinoe 

1. 

It 

111. 

IV. 

v. 

M»*sn  of 
WifM. 

mental 

Deviations. 

'•l»srv«4|. 

inter- 

polated. 

Ms-fUi  Is.  \ 
Jan.  1. 

■ 

». 

*. 

, 

» 

m 

M 

k 

m 

i. 

* 

a 

i. 

70 

57 

23- 1 

320 

40-9 

490 

47 

58-3 

13 

47 

4066 

— 

0-37 

4-47  90 

+ 4781 

— 

1-34 

70 

8 

37  6 

46  3 

55  0 

3 5 

9 

12-9 

14 

8 

33  00 

- 

0-37 

4-47-91 

+ 47-81 

- 

1-37 

62 

23 

11*3 

20-8 

30-1 

390 

38 

49-0 

14 

36 

30  01 

— 

0*33 

+ 17-73 

+ 47-BI 

• 

1-48 

62 

33 

45*5 

54-9 

4-0 

130 

58 

22  6 

14 

58 

4-0-1 

- 

0 33 

♦ 47-78 

+ 47-82 

- 

1-SI 

62 

51 

41 

13-3 

22  9 

31-5 

28 

11-2 

16 

26 

*2-60 

- 

0 33 

+ 17-81 

+ 47  83 

— 

1*55 

83 

10 

46*6 

54-9 

3-0 

110 

37 

20-0 

15 

37 

3-10 

- 

0*10 

+ 47-82 

+ 47-84 

- 

153 

70 

57 

21*3 

30-0 

38-9 

47*2 

47 

56*4 

13 

47 

38-70 

_ 

0-37 

+ 4980 

4-49-77 

_ 

1-34 

87 

50 

54  4 

2-8 

no 

19-0 

54 

27*7 

13 

54 

10*98 

- 

0-40 

4-40-60 

+ 49  77 

- 

1*41 

70 

8 

35-0 

44-3 

53-1 

1-5 

9 

II  0 

14 

8 

5110 

- 

0-30 

+ 49-86 

+ 49-78 

- 

1-37 

59 

3 

3-9 

13  4 

230 

32  4 

25 

426 

14 

23 

23-06 

1 - 

0-3* 

+ 49-79 

+ 49-79 

- 

1-47 

62 

23 

9-1 

18-8 

28  0 

37-0 

38 

46-9 

14 

38 

27  96 

- 

0 32 

4-49-80 

+ 1979 

- 

148 

62 

51 

2-0 

113 

20-6 

29-9 

28 

39-3 

15 

28 

2066 

- 

033 

+ 49*76 

+ 49  80 

- 

1-36 

B3 

10 

44-4 

52-9 

l-S 

9*0 

37 

18*0 

IS 

37 

M2 

• - 

0*39 

+ 49*81 

+ 49-80 

- 

1-35 

59 

3 

2-9 

12  5 

22  1 

31-4 

26 

41-3 

14 

25 

22  04 

_ 

0 33 

r 50*82 

4*50*83 

_ 

1-47 

02 

23 

8-3 

17  0 

27-0 

36  0 

38 

45-8 

14 

38 

2691 

— 

033 

+ 50*84 

+ 30-84 

- 

1-49 

98 

54 

52-0 

0-3 

8-8 

16-9 

9 

258 

IS 

• 

8*80 

- 

0 43 

+ 30-86 

+ 30-85 

- 

1*64 

02 

51 

10 

10-4 

19-7 

28-5 

28 

.18.1 

15 

M 

I960 

- 

0 34 

+ 30*84 

4*50  85 

- 

157 

83 

10 

43  5 

51-8 

00 

8 0 

37 

16  9 

15 

37 

001 

- 

0*40 

4*50-90 

+ 50-86 

- 

1 35 

87 

50 

49  0 

37  2 

5-5 

13  4 

34 

22  1 

13 

54 

5-44 

— 

0-41 

+ 55-24 

+ 55-27 

1 41 

70 

b 

30-2 

39-0 

47-8 

50-2 

9 

5-3 

14 

8 

47-74 

— 

0-37 

+ 55*22 

+ 55*28 

a. 

1*36 

62 

23 

4-0 

13  0 

22-3 

31-4 

38 

41-3 

14 

18 

22  44 

- 

0-34 

+ 53*36 

+ 35*29 

- 

1 so 

02 

33 

360 

47*4 

56-8 

5-3 

58 

15*4 

14 

57 

30-02 

• 

0-33 

+ 65-24 

+ 55*30 

— 

1.53 

93 

21 

19  0 

27-3 

35  8 

435 

6 

32*3 

16 

0 

35  58 

— 

0-13 

4-  55-1 1 

4-5533 

- 

1*66 

74 

42 

6 2 

16-0 

23-4 

31  9 

41 

410 

11 

41 

2350 

_ 

IL37 

+ 60  13 

+ 60*18 

_ 

0*70 

94 

51 

550 

3*3 

11-5 

19  5 

i 

28  3 

13 

2 

11  52 

- 

0-43 

+ 60*26 

+ 60*22 

— 

1-25 

1 

24 

12  0 

12-0 

39-5 

200 

21 

1*5 

13 

9 

41-00 

- 

2 93 

+ 60*23 

+ 

16*20 

70 

57 

109 

iy  y 

28-5 

.16-7 

47 

45-8 

13 

47 

28-36 

— 

0-37 

+ 60-17 

+ 60*25 

— 

1-31 

87 

50 

44-0 

52-1 

0-3 

8-4 

54 

17-0 

13 

54 

0*30 

- 

0 41 

+ 60-31 

4*  60  25 

— 

110 

70 

8 

25*3 

34-0 

42-9 

31  3 

9 

0 1 

14 

8 

42-78 

- 

037 

+ 60-17 

+ 60*26 

~ 

1 35 

62 

51 

51  8 

1-0 

10-9 

19-0 

28 

290 

15 

28 

10  20 

— 

035 

+ 60  30 

+ 60*29 

— 

102 

83 

10 

340 

42-4 

50-7 

58  7 

37 

7-4 

IS 

30 

50*64 

- 

0*40 

4 60*38 

4 r.0-30 

1 63 

62 

23 

550 

4-0 

13  1 

*2  3 

38 

320 

14 

.18 

13*28 

0-39 

4 64*56 

4- 64. 56 

_ 

1 49 

62 

33 

29*0 

38-1 

47  3 

50  4 

58 

60 

14 

87 

47*40 

- 

0*39 

+ 04-51 

+ 64*58 

- 

1-34 

62 

61 

47  0 

37-0 

60 

134) 

28 

24-8 

15 

29 

008 

- 

039 

+ 64-47 

+ 64*00 

- 

1-63 

83 

10 

300 

382 

46  5 

54*4 

37 

33 

IS 

.if, 

46*48 

- 

046 

4-64.62 

+ 04  01 

- 

1*65 

93 

21 

10-0 

181 

203 

34-4 

6 

43-2 

16 

8 

26  44 

— 

049 

+ 04-69 

+ 6*1*63 

1-74 

75 

28 

20-9 

294 

3B3 

16  1 

7 

55*1 

17 

7 

37*90 

- 

0*44 

+ 64-74 

+ 04*67 

1*70 

93 

21 

0-3 

13  0 

23-1 

31-0 

0 

39*8 

10 

6 

23-08 

_ 

0-30 

+ 68  09 

+ 68*09 

1-77 

80 

25 

54 

13*8 

22  3 

.30-3 

50 

39*0 

16 

so 

22*16 

- 

0-40 

+ 68-09 

+ 6S-I0 

1*73 

75 

28 

17-5 

26-0 

34  6 

42-9 

7 

51*9 

17 

7 

34*38 

- 

0-43 

+ 68-11 

+ 68  10 

- 

1*74 

77 

21 

28-5 

36-9 

45*2 

53-5 

26 

2-3 

17 

27 

45  28 

— 

0-45 

+ 68-12 

+ 6*11 

1-73 

l 

24 

9-0 

8-0 

33-5 

13-0 

22 

35-0 

13 

11 

35-70 

_ 

2-9*1 

-42  93 

4 

6*8 8 

89 

$0 

29-4 

37-0 

45-9 

54-0 

29 

23 

13 

28 

43-88 

- 

0-30 

-42  99 

- 42  94 

- 

1-22 

62 

33 

16-2 

23-6 

334) 

44-0 

39 

33  7 

U 

S9 

34-88 

0-42 

- 42-97 

- 42*89 

1*51 

Cumctiuti 
to 


(ta)  At  IP  M.T-  a eery  lihllmnt  snrora,  re*l  and  green  , At,  I from  the  isailli  as  a o-*ntri>,  rays  jiroe— lutl  in  all  arittiulltt  •l**sn  I**  thr*  liurixvu, 
It)  llrrtnitiuo  bail— eery  iinsL***!y. 
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Observations  made  with  the  Transit  Instrument  at  the 


Dute. 

No.  fn 
British 

ObJXCT  OwKXVfclh 

MWi. 

ttui* 

ubumvil 

North 

1’oUr 

Wifw  fiWrred. 

Kid  net  ion 

; Correction 
fur  In«tr«. 

mental 

Deviation* 

Correction  of  CWk 

Cftimo* 

to 

tint)  C« 

t»kyU*- 

DinUncu 

•ot  tlx 

1. 

II. 

III. 

IV. 

V. 

Yl<*«n  of 
Win*. 

oWnrnt. 

inter 

jobud 

V-wHA. 

5u.1. 

1*4. 

1869. 
June  8 

5143 

62  51 

> _ 

44-0 
; 23  6 

1 a 
53  3 
34-0 

1 *• 

2 3 

30  12-1 

A-  »-  ft 
15  29  53-36 

— 

*. 

1. 

— 

«- 

ft 

0196 

- 0-42 

- 1277 

, - 42-87 

- 144 

MM 

B3  1 0 

1 . d 

42-0 

38  50-9 

13  38  33-98 

- 0-48 

- 42-82 

- 42*85 

- 1.69 

5821 

1 75  26 

57*5 

8*5 

5*0 

170 

14*0 

25*8 

21-9 

344) 

8 30  9 

| 16  8 14-04 

- 0-51 

-42-81 

-12.83 

- l-M 

9 42-7 

1 7 9 25-60 

- 0-46 

- 42-82 

-42.79 

- 181 

June  9 

4876 

30-3 

24  3 
13  0 
24  5 

59-6 

34-0 

525 

8-9 

42-9 

10  18  3 
59  32  -1 

14  39  39-62 
14  39  33-72 

4969 

5143 

62  33 

•1 1 *0 

15-0 

- 043 

- 0-43 

-41  79 
-41-81 

- 41-77 
-41-75 

- Ml 

- i-n 

5196 

3j-b 

16-4 

7-2 

1*0 

30  II  I 

1 15  29  52  26 

I - 0-43 

-41-66 

-41  72 

- 144 

5821 

53  1 0 

33-0 

40.9 

3B  19-6 

15  38  32-88 

- 0-19 

' -41-71 

-41-72 

- MS 



1 5 9 

24  6 

32  7 

9 41*6 

17  9 21  40 

- 0-4C 

- 11-61 

-41-65 

- IH 

June  10 

3196 
5414 
5 MM 

a Serpentin 

83  10 
93  21 

15-0 

55-2 

23  3 
3 5 

319 
1 1-7 

39-9 
19  9 

38  48-7 
8 28-4 

■5  38  31  80 
16  8 II  74 

- 0 49 

- 0 52 

- 40-63 
| -40-49 

-40  58 
-40-56 

- MS 

- IK 

5708 

58  1 0 

•14-5 
54  2 
6-4 

54-0 

3 8 

13-2 

37  23  4 

16  37  3-78 

- 0 43 

- 40-59 

-10-54 

- Ml 

5821 

a Herculi»~ 

. 

80  25 

2 5 

110 

19  0 

52  27*9 

16  52  10-92 

- 0-48 

- 40-56 

-40-53 

- Ml 

3941 

75  28 

14-7 

23-4 

316 

9 40  3 

17  9 23  32 

- 0 46 

- 40-32 

-40.52 

- Ml 

June  18 

4648 

77  21 

17*1 

256 

34-0 

422 

29  51-0 

17  29  33-98 

- 047 

-40-44 

- 40  50 

- Ml 

4969 

70  57  j 

44  0 

32-5 

M 

9*9 

49  19  0 

13  49  1-36 

- 0-46 

-32-91 

- 32  84 

f-  Ml 

5196 

« Serpentiu- 

G2  33 

CO 

15  4 

23-0 

33-B 

39  43  1 

M 59  24  74 

- 045 

- 32-86 

-32-80 

- 145 

5941 

83  10  | 

7*3 

0*4 

16  1 
58  0 

15*5 

23-9 

32. 0 

38  40  6 

13  38  23  86 

- 0-52 

- 32-66 

-32-76 

- 1 ® 

June  2£ 

5143 

77  21 

17*0 

26-3 

34-5 

29  43-4 

17  29  26-30 

- 0-50 

-32  67 

-32  70 

- Ml 

Slot. 

<*  S(rpntli»*<«M 

23. 4 

34-8 

437 

29  53  5 

15  29  34  70 

- 0-47 

-24-13 

-24-14 

- lit 

5114 

83  10 

7-0 

15-6 

23-4 

38  32  2 

15  38  15-30 

- 0 53 

-24-17 

-21-13 

- IH 

July  6 

51.04 
3821  | 
3941 

3459 

{ Heiculi*. 

» llerculie 

a Opliiuchi ..1 

I 



93  21 

SB  10 
75  28 
77  21 

39-0 

27-9 

50-0 

1-0 

47- 1 
37-6 
58  5 
9-3 

55  4 
47-3 
7-0 
18-0 

3 2 
56  8 
15-3 
23-8 

8 12  1 
37  7 0 
9 24-1 
29  34-8 

16  7 55-36 

16  36  47-32 

17  9 6-98 
17  29  17  78 

! - 0-55 

- 0A7 

- 0 50 

- 051 

-24  06 
-24-0? 
-2-1-06 
-24-10 

-2410 
-24  08 
- 24-07 
-2406 

- 143 

- 1M 

- m 

- Mi 

5143 

* Caromt  Borealie 

7 < 24 
62  51 

17  0 
2-8 

26-0 

34  4 

42-6 

1 51-7 

10  1 34  46 

- 0-51 

- 10  37 

- 10-57 

+ Oil 

5196 

* Scrrpeiitis 

12-0 

21-2 

30-0 

29  40  0 

15  29  21  20 

- 0-19 

- 10  71 

- 10-67 

- Mi 

5414 

5941 

4 Ophiucbi 

« Opbiurhi 



B3  10 
93  21 

45-1 

53-4 

33-B 

1-9 

42-0 

10*0 

50-0 

38  18  5 
7 58-9 

15  38  1-78 

16  7 42  04 

- 033 

- 0 55 

- 10*6 
- 10*77 

— 10-66 
- 10-70 

- MU 

- Mi 

<i2bt 

77  21 
3 24 

475 

56-1 

4-3  I 

12  3 

29  21  4 

17  29  4-36 

- 0*51  I 

- 10-64 

- 10-71 

- l-» 

Jut;  8 

....  ] 

25-3 

47-6 

5-5 

19-0 

19  47-5 

18  15  4-90 

- 0-19 

- 10-72 

- t8W 

5621 

a Heretiliu- t 

3-9' 

5941 

75  28 
77  21 

462 

54-9 

3-0 

9 12  0 

- 11*67 

- )l*6S 

- MS 

6021 

Herculiu 

48*8  1 

57  0 

3-7 

13  8 

29  22-6 

1 7 SO 

- M» 

6281 

6353 

6429 

• Ly™ 



62  12 
3 24 
51  20 

159 

260 

25-0 

47-3 

34  4 
7-0 

43-4 

200 

41  53-1 
19  48-0  ! 

17  41  34-36 

18  15  3-70 

- 0-52 

- Oil 

-11-87 

-11-89 

-11-91 

- Mi 
- 17-71 

23  0 

31.4 

450 

55*2  i 

. Ill 

July  g 

370B 

5821 

5941 

* Opbinchi---. 

56  47 

60  25 
75  28 

9-6 

26  0 
38-2 

19-3 

34-4 

466 

29  1 

39  0 

45  49-2' 

i 

18  45  29-34 

— 0*49 

- 0 50 

— 1 1 *97 
-11*96 

-11-83 

- IN 

“ Ophiucbi 

42-9 

55-3 

51*0 

5.3 

51  59  b 

16  51  42  82 

- 0-34 

- 12-35 

- 12-33 

- I4ff 

- Mi 

- JH 

- M< 

0333 

6-129 

6528 

a Lyre— 

0 Lyrw— ....... 

C Aqnil* 



77  21 
51  20 
56  47 

49-2 
24  2 
10-0 

57-9 

34-9 

200 

60 

45*4 

29-9 

14*2  1 

554 

39.4 

29  23.1 
33  68 

17  8 55*16 

17  29  6 08 
16  32  43-34 

- 0-53 

- 0-53 

- 0-49 

- 12  21 

- 12  34 

- 12-36 

_ 12-16 
-12-38 



— - — 

76  20 

213 

29  9 

387 

46<5  I 

59  35  5 

IS  45  29-82 
18  59  38-38  1 

- 0 49 

- 0-53 

- 12-47 

-12  42 

-12-39 
- 12-40 

- IH 

(#)  Definite,,  bud 


Koval  Observatory,  Edinburgh,  in  the  Year  I8i5i>. 


Iktc. 


, No.  in 
I British  I 
A --  •nu- 
ll.>r,  < *u- 

I 


0|U«X*T  OMCliVKZl. 


July 


July 


I860 

-T  ul  v 12  635 i 
6429 
' 6528 
6595 
1 6646 

15  | 3995 
l 46  IS 

4729 
6355 
| 0129 
6772 
| 6902 
I 6933 

■ 

16  3821 
5911 
6021 
6281 
6355 
6129 

| 6772 
6802 
6833 


a Lyric-- 
3 Lyra  — 
f Aquilsu- 
* Aquilas- 
i Aijuit jd— 


3 Leonts- 
I)  liooti— • 
a Rout  it— 

* Lyra  — 
8 Lyra— 
y Aquiltts- 

* Aquilir- 
3 Aquilas  ■ 


ul v I* 


July  19 


6021 

02SI 

6355 

6129 


I 


a Itcrculia 

a Ojihiuclii 

ft  llcrculia • • 

* Ursa.  Minoru- 

o Lyras 

3 Lyras- 

y Aquilas 

a Ai|uiln> 

8 Aquilas  


u llercutia 

i I’ntm  M in»ri»  - 

a Lyras  - 

8 Lyras  - • ' 


5821  ,«)  a Herculia- 


5911 

6355 

6129 


July  20 


a Oplsiuclii- 

a Lyras- 

8 Lyre- 


6 129 
6528 
6595 
6616 
6772 
6802 
6833 


July  26  5941 
i 6021 
6291 
6355 
6429 
6528 
6646 
6772 


8 Lyras  — - 

£ Aijiiilw- 
4i  Aquilas  • 
i Aquilas- 
y AquilaU  • 
a Aquilas  - 
3 Aquil*  - 


a ilphiuclii 

H lusreuli*- 

t I’rsas  Minorif- 

a Lyra 

8 Lyra 

{ Aquilas 

i Aqmlso- 

y Aquilas 


| Mufftil- 

North 

PoUr 

Distant*! 

set  to. 

Wires  ukacned. 

Redaction  j 

Corrertifin 
for  Inrirn- 
rot'&Ul 
iN-nattous 

CWrertinn  of  CWrk  ! 

Oarrertkm 
U > 

, tMt 
ohsurred. 

1. 

IL 

111. 

IV. 

V. 

M«an  of 
Wires 

nbserred. 

inter* 
plated  | 

Vtt-an  B.A. 
Jim  1. 
1#G9. 

A 

* 

, 

«. 

8. 

6 

Ml 

6. 

A. 

94 

9, 

«. 

A 

• 

8. 



51 

20 

23-7 

34-2 

*5-0 

55  2 

33 

62 

IS 

32 

44*86 

— 

0-*9 

- 11-88 

- II  80 

- 231 

! 

5G 

47 

9-6 

195 

29-3 

390 

45 

49-1 

18 

45 

20-30 

- 

0-49 

- II  04 

- 11-88 

- 2 25 

76 

20 

21-0 

29-4 

38-0 

460 

59 

55-0 

18 

59 

37-88 

_ 

0-53 

- 1190 

- 11-87 

- 2-16 

| 

78 

38 

37-9 

46-3 

5**5 

2-6 

12 

1 1-5 

10 

1 1 

54  56 

- 

0 51 

- 11-83 

- II  86 

- 2 17 

87 

D 

31-6 

59-9 

8-1 

160 

10 

24-8 

10 

19 

8-08 

- 

655 

- 11-81 

-II  85 

- 2-19 

74 

42 

17-9 

26-5 

35-0 

43-4 

42 

522 

II 

42 

35-00 

0 52 

- 11-78 

-11-73 

- 0-14 

70 

57 

22  5 

313 

*0-0 

18-4 

48 

57-5 

13 

*8 

30-91 

• 

052 

- 11-74 

- 11-73 

- O KI 

70 

H 

36-9 

15-5 

54-1 

3-0 

10 

12-1 

14 

9 

51-38 

- 

0 52 

- II  73 

- 11-73 

- 0-01 

SI 

20 

235 

34  2 

44-G 

55-0 

33 

GO 

18 

32 

44  66 

— 

0-19 

- 11-60 

- 1 1-73 

- 2- 30 

56 

47 

9-4 

MM 

200 

38-6 

45 

19-0 

18 

45 

29-02 

• 

0-49 

- 11-65 

-11-73 

- 2-26 

79 

12 

59-6 

8 0 

10-4 

24-4 

40 

33-1 

19 

40 

16  30 

— 

0 53 

-11-68 

- 11-73 

- 2-20 

81 

28 

21-2 

290 

38-0 

460 

44 

5*- 8 

l« 

44 

37-02 

- 

0-52 

-11-71 

- 11-73 

- 2-22 

83 

55 

50-8 

390 

7-3 

151 

40 

2*0 

19 

*9 

7-21 

- 

0-53 

-11-8! 

— 1 1-73 

-2  20 

1 

73 

28 

37-4 

16-0 

54-5 

27 

9 

118 

17 

8 

54  48 

_ 

0-50 

- II  59 

- 11-67 

- 1-89 

77 

21 

*8-5 

37  0 

5-2 

13-5 

20 

22-2 

17 

20 

5-28 

0*50 

-11-59 

- 11-67 

- 1-97 

C3 

12 

24 

15-6 

260 

M b 
*65 

3**1 

6-0 

13*0 
19  0 

41 

10 

53-0 
47  0 

17 

18 

*1 

15 

3*  10 

* 90 

0-49 
0 85 

- 11-67 

- 11-67 

- 1 1-67 

- 1-99 

- 1^33 

5 1 

20 

23  7 

34-1 

41  8 

550 

33 

6-0 

18 

32 

44-72 

- 

0-48 

- II  70 

-11-67 

- 2-30 

i ■ 

56 

47 

9-3 

19-4 

29-1 

3.V0 

*5 

49  0 

18 

45 

29-08 

- 

0*8 

- 11-72 

-11-67 

- 2 26 

79 

42 

59-3 

7-9 

16-2 

24  4 

40 

33  1 

is 

40 

16-22 

0 52 

-II  60 

-11-67 

- 221 

81 

2H 

21-0 

295 

38  0 

460 

** 

54-8 

19 

4* 

37-86 

- 

0 51 

- 1 1-66 

-11  67 

- 2-22 

83 

S3 

30-7 

59  0 

72 

150 

*9 

23-9 

19 

49 

7-16 

- 

0 52 

- 11-76 

-11-68 

- 2-21 

62 

12 

24 

20 

IS- 1 
25-3 
231 

25-0 

4G-0 

34-1 

34-0 
6-5 
14  6 

43-0 

20-5 

55-0 

41 

10 

33 

53-0 

47-0 

58 

17 
IS 

18 

41 

15 

32 

34  08 
5-10 
41  58 

- 

0- 47 

1- 29 
0-46 

- 11-68 

-1167 

- 1167 

- 1167 

- 1-98 

- 16-15 

- 2-30 

51 

_ 

- 11-64 

..........  i 

56 

47 

9-1 

19-1 

29-0 

38-8 

45 

490 

18 

45 

20  06 

- 

0-46 

- II  72 

-1167 

- 2-26 



75 

28 

37-1 

46-0 

54-3 

2-5 

0 

11-5 

17 

8 

51  31 

_ 

0-46 

- 11-50 

- 11-44 

- 187 

77 

21 

479 

56*8 

5-0 

13-3 

29 

22-2 

17 

29 

5 01 

- 

646 

- 11-40 

-1144 

- t-M 

51 

20 

233 

310 

*41 

54-* 

33 

5-9 

18 

32 

*431 

- 

0*5 

- 11-42 

- IM4 

- 2-29 



36 

47 

90 

19-0 

29-0 

38*3 

45 

48-6 

18 

45 

28-78 

- 

645 

- 11-45 

- 1161 

- 2 - 26 

56 

47 

90 

18  9 

28-8 

3B-2 

45 

488 

18 

45 

28-71 

_ 

046 

- 11-40 

-11-31 

- 2-26 



76 

78 

20 

201 

29-0 

37-4 

45  5 

50 

54  4 

18 

50 

37-34 

- 

0-49 

- 1 1-36 

-11-31 

- 2 20 

38 

37-3 

*5-8 

51-2 

2-1 

12 

1 1-1 

19 

11 

51-10 

- 

0-49 

-11-37 

- 11-30 

- 222 

87 

0 

51-2 

39-2 

74 

15-5 

19 

24-2 

10 

19 

7-50 

— 

0-SI 

-11-21 

- 11-30 

- 2-25 

79 

42 

59- 1 

7-5 

15  9 

24-1 

*0 

33-0 

19 

40 

15-92 

- 

0-50 

- 11-28 

- 11-30 

- 2-25 

HI 

28 

20-0 

29-2 

375 

*5-5 

44 

54-0 

19 

44 

37  42 

. - 

0-50 

- 11-19 

— 1 1-29 

- 2-26 

83 

55 

30-2 

583 

68 

11-6 

*9 

23-5 

19 

*9 

672 

- 

0 50 

- 11-30 

-11-29 

- 2-2S 

77 

21 

48-1 

36-9 

5-2 

13  3 

29 

22-2 

17 

29 

5-14 

_ 

048 

-11-52 

-11-55 

- 192 

62 

12 

13-1 

24  5 

34-0 

13  0 

*1 

52  9 

17 

41 

33-00 

| — 

0*46 

- 11-57 

- 11-55 

- 192 

3 

24 

23-5 

43-3 

3-0 

16  5 

19 

410 

18 

15 

2-10 

| - 

0 41 



1 -11-55 

- 1109 

31 

20 

23-0 

339 

14-6 

54-4 

33 

5-8 

18 

32 

44-34 

; a. 

0-45 

- 11-46 

-11-55 

- 2-25 

56 

47 

9-1 

19-0 

20-0 

38*4 

45 

48-9 

18 

45 

28-88 

0-45 

- 11-57 

- 11-55 

- 2-24 



7G 

20 

20-0 

290 

37-5 

16-0 

59 

51  9 

18 

50 

37-60 

0-48 

- 1163 

- 1 1-55 

- 2 20 



87 

9 

51-4 

59-8 

80 

15  5 

19 

24-5 

I 19 

19 

7 84 

050 

— 1 1-5* 

-11-55 

- 2-27 

....... 

79 

42 

39-5 

78 

16-1 

24-4 

40 

33-1 

< 19 

40 

1624 

050 

I - 11-58 

- 1 1-55 

- 2-27 

i'a|  LMlaitiun  very  bud. 


KDIXBBROII  ASTRONOMICAL  ODSKflVATIOffS*  VOI..  XIT1. 


(8?) 


OllSEItVATlOXs  MADE  WITH  THE  T I IANS  IT  INSTRUMENT  AT  TIIE 


71* 


Pntn. 
. 

No.  in 

A»*orifr> 
lion  CV 
*«lii"llr. 

OnJKTT  OnucnVKlK 

Mnpii- 
1 rude 

(•buriid. 

North 

I'liliir 
iMr  tunen 
m.  1 Cm, 

1. 

1869. 

■ 

— 

— 

-Inly  26 

(JB02 

C&33 

a Aquilu--. 

8 AqUlllU 

81  28  | 
83  55 

210 

50.  i> 

Winw  oliH-md. 


II.  I HI. 


IV. 


IU>  ItipUimi 
In 

M.  in  nf 

Vi>m. 


Pi**Trnctl^rii  Corrcclio*  nf  Chtk 
f»w  hnrtrii-  ,l 

»«*•  ii  ml 

I ]H)t  intuitu  pjlalol  ^ll'  I 


I 


♦July  27  035$ 
6*2« 
0526 
ooir> 
6772 
6802 
0.433 

•illy  2b  6355 


6129 
6628 
; 6646 
6772 
8802 
| 6833 

July  29 

6802 

6833 

7256 

7368 

July  31 

5941 

6429 

6528 

6646 

6772 

6892 

6833 

A'Jg.  24 

6974 

7171 

7256 

7478 

7561 

Snpt  3 

7256 

7368 

7561 

?5e|Jt-  4 

6646 

6772 

6802 

7256 

7368 

7561 

Sept.  7 

7688 

7773 

a I.ynp 

8 Ej  r»  — 

£ Aqiiil® 
i Aqiiilie 
•)  Aquilm 
a Ai[uiln> 

8 Aqitita 

a I.yrm. 

8 I.yrnv. 

£ Aquilu; 

& A'jui];!' 
y Aqiiilje 
a Aquila. 

3 Aquilie 

a AquiJn> 

8 AijuiliB 
32  ViilneCnltB-. 

C ,:)'eni 

a Opliiuclii 

8 IjJtw  • 

£ Aquilre 
3 AquiUe- 
'/  Aquilm 
« Aquila, 

8 A<|uil« 

a*  Capricorn, 

• Cygni 

(a)  32  V ulpecnl®. 

8 Aquarii 

• I'egaai 

32  Vulneculaj 
£ Cygni-- 

• P-g  wi 

3 Aquilai. 

y Aquil® 
a Aquil®... 

32  Vulpecul®, 

£Cjrgm 

• Pagaai 

a Aquaii, 
t Aquarii 


’•0  15  0 19  24  0 


23  5 310  It.  7 55-0 

9-3  194  29-1  3g.g 

20- 9  I 29-4  | 39-u  .|fl.o  j9  5a,0 

51-7  59.9  B-l  IC  O j 19  24-li 

59  3 7-9  16-3  24  3 | 10  331 

21- 1  29-7  38-0  40  0 14  51  9 

50.5]  59-0|  7-1  14-2  19  21  0 


33  C O | 
43  491 


33  0 | 
45  49-4 
59  43-2 
19  25-0 
21-8  I 40  3.1-4 
40  2 44  55  0 

49  24-1 


19  44  37  80 
19  49  0-9C 

18  32  41-61 
IB  13  29-22  | 
IS  59  37.86  | 

19  19  8-06 
19  40  10-22 
19  44  3K.0I) 
19  49  7-16 

IS  32  44  92 
18  43  29-44 

18  59  38-01 

19  19  8-28 
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EXPLANATION  OF  THE  EDINBURGH  TRANSIT  OBSERVATIONS 
FOR  1K69;  AND  THE  METHODS  OF  THEIR  REDUCTION. 

Pages  710  lo  733  contain  tile  Transit  Observations  of  stars  for  1869,  similarly 
with  those  for  1849,  where  the  methods  of  reduction  are  more  fully  described  : 
the  variable  data  for  the  present  year  being  as  below. 

The  star  observations  were  taken  almost  wholly  by  Mr  Alexander  Wallace, 
M.A.,  the  First  Assistant  Astronomer.  They  were  actually  more  numerous 
than  hero  recorded,  because,  with  a view  chiefly  to  economy  in  printing,  all  days 
of  observation  with  less  than  four  standard  stars  have  been  struck  out;  also 
parts  of  a day  far  removed  from  the  chief  observing  hours  of  the  night ; also 
those  periods  of  the  yew  when  either  the  Instrumental  corrections  were  uncer- 
tain, or  the  Clock  going  badly.  The  said  observations,  however,  had  been 
already  computed  in  our  MS.  books,  and  have  often  served  useful  temporary 
purposes,  its  for  approximate  clock-corrections  and  instrumental  errors. 

The  Micrometer  observations  for  instrumental  corrections  have,  on  the 
other  hand,  always  been  taken  by  the  Astronomer,  and  1m  has  also  decided 
on  the  quantities  for  computation  to  be  adopted  for  each  day  of  star  observa- 
tion. 


I.NTEHVALS  OK  THE  WlttES. 


From  9 observations  of  a Ursa;  Minoris,  above  and  below  the  Pole,  in  the 
year  1809,  the  intervals  of  the  wires  and  their  Equatorial  distances  from  their 
Mean  or  Middle  point  were  found  to  be,  the  star  being  above  the  Pole,— 

Wire  I.  + Hi- 527  ' 

— II.  + 8-220  j 

...  111.  - 0-073  I Equatorial 

...  IV.  - 7-961  I 

V.  - 16-718  I 


These  valueH,  immaterially  different  from  those  of  1868,  have  been  employed 
in  the  reductions  throughout  the  year ; using  for  Polaris  (whose  Declination 
varied  between  88’  36'  22'  anti  88’  37'  12')  the  following  quantities  or  those 
adapted  to  a declination  of  88°  36',  with  the  amount  of  alteration  due  to  each 
additional  second  of  Declination  added  under  the  term  of  n, — 


Wire  1.  +11  16-73  + n x -136 

...  II.  + 5 36-73  + » x 067 

— 111.  - 0 298 

•••  IV.  - 5 26  01  - n * 066 

— V.  - It  24-46  - n x 137 


Declination  88“  36' 


and  for  8 Urste  Minoris  (whoso  Declination  varied  between  86’  36'  6'  and 
86°  36'  44°)  tho  following  quantities  or  those  adapted  to  a declination  of  86  36', 

(8*) 
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Ethnhi  koii  Transit  Observations  for  InGn. 


with  the  amount  of  alteration  due  U»  each  additional  second  ol  Declination 
added  under  the  term  of  — 


WiM  I.  + I 39-69  + n * 023 

...  II.  + 2 1 8-08  + n * 012 

...  III.  - 0 1-23 

...  IV.  - 2 H-30  — ii  h 012 

...  V.  - 4 41-87  - n * 023 


rtaclitifttiou  86’  36' 


The  correction  generally  for  the  imperfect  transit  of  a star,  whose  North 
Polar  Distance  is  not  very  small,  being 


Stun  of  E|iiat«iinl  intervale  for  Wires  obeervwl 
N uniter  <if  W iit-e 


* omwwaut  of  Star’s  N.  t".  D., 


this  quantity  being  applied  to  the  mean  of  whatever  wires  were  observed. 

With  close  Polar  stars,  the  Sine  is  used  iu  place  of  the  A rr. 

The  signs  and  order  of  the  Wires  are  to  be  changed  when  the  star  is  below 
the  Pole. 

In  the  column  entitled  “ Reduction  to  the  Mean  of  the  Wires,"  either  the 
simple  arithmetical  mean  of  the  Wires — if  5 were  observed — is  entered ; or,  if 
a less  number,  the  reduced  mean  according  to  the  method  already  explained 
and  the  quantities  above  given. 


Corrections  for  Instrumental  Deviations. 


These  deviations  are  three  in  number,  and  are  severally  termed,  Coliimation 
error,  Level  error,  and  Azimuth  error. 

The  Coliimation  error  is  the  deviation  of  the  line  joining  the  optical  centre 
of  the  object-glass  and  the  Mean  of  the  Wires,  from  the  piano  perpendicular  to 
the  axis  of  rotation  ; and  is  mechanically  positive,  or  is  positive  as  a correction 
for  all  objects  at  all  altitudes  both  above  and  below  the  horizon,  when  the 
object-glass  deviates  to  tlio  cast  of  the  said  plane  : — 0*012,  the  diurnal  aberra- 
tion, is  included,  for  practical  convenience,  in  the  sum  representing  the 
coliimation. 


Hi  Lin- 


lho  Level  error  is  the  angle  of  inclination  of  the  axis  of  rotation 

horizon,  measured  in  a vertical  plane ; and  is  mechanically  positive,  ns  a cor- 
rection, for  all  objects  above  tho  horizon,  negative  for  those  below,  when  the 
W estern  end  is  higher  than  the  other. 

The  Azimuthal  error  is  the  angle  of  deviation  of  the  axis  of  rotation  (pre 
sunied  approximately  horizontal)  from  the  East  and  West  line,  measured  in  a 
ormnital  plane;  and  is  mechanically  positive  as  a correction  for  all  objects 
bouth  of  the  Zenith,  or  Nadir,  and  negative  for  those  North  of  tlio  same,  when 
the  Western  end  of  said  axis  deviates  towards  the  South. 


Colli  matiox,  Level,  ani>  Azimitiiai.  Errors. 
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CoLLl.MATION  ASH  LEVEL  ERRORS, 

These  are  determined,  as  explained  in  former  years,  by  special  observations 
made  from  time  to  time  with  the  collimating  eye-piece,  and  by  measuring 
micrometrically  the  distance  between  the  Middle  wire  and  its  reflected  image 
in  reversed  positions  of  the  transit-instrument’s  axis. 

For  dates  between  the  epochs  of  observation,  the  errors  have  been  assumed 
to  vary  as  the  time,  except  where  the  readings  of  the  earth-thermometers,  as 
noticed  in  the  Introduction,  have  indicated  a modification  thereof  to  be 
probably  desirable. 


Azimi  tiiai.  Error. 


Of  the  three  usual  methods  for  determining  the  azimuthal  position  of  a 
transit-instrument ; viz.  by  a Polar  star  combined  with  an  Equatorial  star,  by 
two  successive  transits  of  a Polar  star  above  and  below  tbo  Pole,  or  by  three 
consecutive  transits  of  a Polar  star,  the  first  plan  has  alone  been  adopted  ; for 
although  the  two  latter  have  the  advantage  of  being  independent  of  the  Right 
Ascension  assumed  for  the  stars,  yet  they  can  only  be  employed  witli  safety 
when  the  stability  of  the  instrument  can  lie  depended  on  through  the  twelve  or 
twenty-four  hours  during  which  the  observations  extend. 

Now  grave  doubts  had  long  existed  on  this  head;  and,  as  set  forth  both  in 
the  Introduction  to  this  volume  and  the  Report  to  the  Board  of  Visitors  for 
187b,  towards  the  end  of  the  volume,  see  pp.  n 50  to  k57,  they  have  since  been 
proved  to  he  only  too  well  founded.  The  following  therefore  is  the  formula 
which  has  always  been  adopted,  enabling,  for  each  transit  of  a Polar  star 
observed,  a comparatively  instantaneous  determination  of  the  Azimutlial  error 
then  to  be  made  : — 


Azimuthal  wror- 


It. A.  I et  -X-  — R.A.  2'i  X-  -(ol*.  tr.  1st  x - obi.  If  2 i X->-«hs-‘k's  Iobs  in  the  interval 


/ain  Z.Ii.  South  ..  \ 

( ain  N.P.D.  M*)-( 


ain  Z.D.  S»u(la 
sin  N.P.D. 


2.1* 


In  the  course  of  the  year  40  combinations  of  either  o,  or  8,  Ursie  Minoris 
and  a Clock  star  were  obtained,  from  w hich  the  Azimuth  error  at  these  epochs 
was  computed,  and  for  dates  between  them  the  emir  was  made  to  vary  nearly 
as  the  time,  modified  in  some  cases  by  the  temperature  and  the  annual  curve 
showni  in  Plate  III. 
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Edinburgh  Transit  Observations  for  1809. 
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- 0-07 

-04)3 

-0  14 

22 

-0  01 

+ 011 

+ 0-06 

22 

-003 

+ 0 16 

+ 021 

23 

-U  OS 

-0-01 

-0-13 

23 

- 0-01 

+ 0 11 

+ 0-04 

23 

-0  03 

+ 0 16 

>026 

2fi 

-0  06 

-0-01 

-0-10 

24 

- 0 01 

+ 0-11 

+ 014 

27 

-0  03 

f-017 

+ 0 28 

27 

- oor» 

0 00 

10-02 

24 

-0  01 

■f  0-12 

+ 019 

28 

-003 

+ 017 

+ 0 30 

2» 

-0  06 

o.oo 

OOO 

26 

-0-01 

+ 012 

+ 020 

30 

-0  03 

+ 018 

+ 0-31 

30 

- 0 06 

+001 

-001 

2R 

-0-01 

+ 0 13 

+ 022 

31 

-0  03 

+ 0 18 

+ 031 

31 

-0.04 

*0  01 

- 0 03 

20 

-0-01 

+ 0 13 

+ 023  1 

The  correction  to  the  star  observations  of  times  of  Transit,  for  each  of  the 
hImivc  three  instrumental  deviations  successively,  is, 

Cullinintion  correction  * — 5u(.,  KortFP51irD5i»ic*. 


the  sign  being  positive  for  a star  above  the  Polo,  and  negative  when  it  crosses 
the  .Meridian  below  the  Pole. 


Level  correction  x 


co*  StnrV  Zenith  Diitlniirr  Sooth 
■in  Sur'»  North  Polar  Distance, 


the  sign  being  positive  for  a star  above  the  Pole,  and  negative  when  it  crosses 

the  Meridian  below  the  Pole.  And 

, . , , ain  Star  a Zenith  Distance  Sooth 

Azimuthal  correction = ;j]r5t*zTN^bTW  DoiiE^ 

the  sign  being  positive  for  a star  above  the  Polo  and  to  the  South  of  the  Zenith, 
also  for  a star  below  the  Pole  ami  North  of  the  Zenith ; but  negative  when 
altove  the  Pole  ami  to  the  North  of  the  Zenith. 


Correction  ok  the  Clock. 

For  computing  the  errors  of  tho  Clock  and  tho  Azimuthal  errors  of  the 
Transit  Instrument.,  the  following  Table  of  the  Mean  Right  Ascensiops  of  the 
principal  stars  for  January  1,  186fi,  has  been  employed,  and  was  kindly  com- 
municated at  the  time  by  G.  B.  Airy,  Esq.,  Astronomer  Royal,  as  being  the 
same  employed  by  him  for  reducing  tho  Greenwich  Observations  of  ItMtS. 
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TABLE  If 

Mean  Kinirr  Ascensions  ad«i*ti:d  of  .Standard  Stars. 


Asmiih*  .i  Mem 

Star V Nurji*. 

"ii, 

JiUntarf  1,  IK.JI, 

Ah4umh*iI  Ali*in 
Etitfht  A*4'i*n*ion. 
January  1,  iMill. 

1 C'rr**rti»o  lu 
Xiotiral 
A1 XLUOC. 

A.  ru  • 

« 6 58-23 

6 15  2 12 

. Q'fll 

6 16  55-95 

6 30  8-60 

- 0 04 

6 38  13.03 

1 + a-ca 

6 43  C-21 

6 53  28  06 

-001 

6 57  19  92 

-0-02 

7 5 50-83 

7 12  1789 

0(H) 

7 20  2-72 

7 26  14-31 

oao 

7 32  26  63 

-0.09 

7 37  I7-KQ 

+ 0-02 

7 43  4710 



7 55  28  11 

- <1  09  • 

$ 1 57-93 

+ 0-01 

8 9 21-69 

8 15  51-61 

8 25  7 80 

+ 0-03 

S 35  12-08 

8 39  50-22 

-003 

8 51  1921 

9 0 39  00 

9 1 1 39-98 

+ 0.10 

9 21  8-90 

+ 0-02 

9 24  32-90 

9 34  9-40 

9 38  24-70 

+ 004 

9 15  18-53 

9 53  17-34 

0-00 

10  1 23-59 

+0-02 

10  12  14-81 

000 

n>  

10  25  54-72 

0-00 

10  35  5!  53 

10  42  22-10 

4 002 

10  S3  47-64 

10  58  15-49 

-001 

1 1 7 8-32 

40  01 

II  12  47-50 

+ 0-05 

II  21  11-96 

M 30  14-46 

-0-03 

II  42  22-56 

+ 0 04 

1 1 64  9-58 

12  3 23-46 

+ 0-03 

a Amlt-unir  [I  . 

y lYg-ani 

i Celi 

12  C.lli 

• Aii<lnciQ)eii; 

.<?  iVri 

m Aii-lnirimiliu-.. 
‘ 1'sciiini 

3 AiitlrnrueiJ.i-. .- 

l'..|  

ill',  I, 

v I’icoium 

► I'icduin  

>3  Ariciis 

“ Auntie 

07  Celi 

f-Crti 

iCrfi 

7 Cell 

• Arfelic... 

® Ceti 

3 Ariciis 

r Ariel]. 

• Tiinri 

/ Tniiri 

• F.riJnnj 

1 1 T*uri 

i Kri-Lni .......... 

a T inri 

7 Eriiimii 

Taiiri 

• Kri.Utii 

7 Tftttn 

• Tunri 

Aldebtraa 

0 ErWabi 

1 Auriga  

i Leporis— .... 

R ipcl’***..... ....... 

.3  T'lUr 

& Oriouia— .. 

« T-i-purii--., 

i Orioiiu 

• EoIoiuIkt 

■ Ononis 

« Ononis 

1 GeminotuiD..... 
i OnimiB 


A.  n . 

o I 37  21 
0 <1  29-52 
0 12  lo- 1 0 
D 23  2107 
0 ill  :ik  2* 
0 37  0-71 

0 13  23-32 

n ;,e  b-;s 

1 2 2121 

I 10  30-34 
1 17  28-50 
I 24  28-56 
I 31  36-sil 

17  21  37 
30  17-30 

10  20-98 
21  11-73 
32  46.20 
36  30.83 

11  15-75 
55  20  37 

I 819 
13  40  02 
17  15  98 
3 23  38-62 
3 26  45-57 
3 32  57.07 
30  56.11 
39  12-03 
51  55-05 
1 32-24 
5 28-26 

12  20-45 
20  58-14 
28  24-34 
38  57-27 
48  27  01 
50  54-93 

8 14-54 


5 18  0.77 

3 25  18-68 
5 20  37.17 
5 29  33  95 
5 34  54-40 

4 41  32-60 

4 48  4-81 

5 58  9.47 

8 0 5-55 


I'-Trertiiih  io  1 
Xnulii-ut  j 
Alnuiane, 


I 0-06 
J- 005 

- 0-04 

+ 007 

-0-02 


0-00 
+ 0.0.1 

•7  000 
0-00 
+ U-0I 

+ 001 
+ 0.01 
o-uo 

+0-01 

4 0-06 
+ 001 


+ 008 
+ D.03 

-002 

+ 0-01 
— 0-DI 

-0.01 
+ 0-06 
+ 001 
+ 007 
-003 
-0-04 
-0  01 
-0-14 


Slar'i  Nn 


« lieiniii  irmu 

» liciniiinniiii 

JC  AliM  MiijiHih" 

* frotJiiimru  til 

y < li'triiiioriim  • 

* • p)iv i 51 

Si'iii-t 

<*’  i *111119  iMuji>ri* 

« I’.inis  Miijoriu- 

y C'iiliin  Miijoit*'  • • 

•'  I <«*m»ri.auiu 

4 itfLiiijMNirn 

£ Cnni*  .Minolta*. • . 

t 

IWv<m 

J'ollux 

$ N’aviti" 

r»  Caiu*ri*»*« 

10  Arinin 

<‘-4ii  cri 

i*1  Caimi ... 

* • iuii ri 

y (Juiirn  

« 

« (’u next 

Cuijcri , 

Ujiiii  ri .. 

* Hydro? 

£ 1ah>d:b .... 

0 l-ciHUs. 

< Lcotita 

^ J.oouts.... 

* TsPunin. 

J2'-l^i1ii$.. 


:-i 


7*  L<-i>ni» . ... 

M Jtjilnt 

A I-.M1IL. 

34  Soxluniis- 

I I ‘HOD  in 

( l Leonis 

X,  Lemiia 

t Leon  is 

i ('niturie 

T Leonia 

» Iioonis- 

3 Lconia 

r Virginia- 
■ Corvi ,. 


Mean  Right  Ascensions  adopted  of  .Standard  Stars, 


7:t!) 


Afuumr-rl  Miftn 
Slur .,  Nuni*.  I Rifli*  AooMi.ion, 

Jauuury  I,  1869. 


it  Virginia 

a Com 

3 Corn  

35  Virginia 

& Virgi  »»*«••• 

• Virginia 

t Virginia- 

SjIlCU 

{ Virginia — - 

>k  Virginia- 

r Siutia | 

a Mi  Mill 

r Virginia 

x Virginia 

Arrtuiua 

J Mo*jtia - 

f Miaili* 

> l5i>.|i« 

»'•  I.il-iit? 

£'  I.iiirm 

t5  Jlootie 

3 Libra* 

• ' Libm 

c Libra- 

a CoMlim-.. 

a StiT|K*n«l< 

> St-rpculin 

y SM-r|«.iiti» 

o'  Si-orjiii 

i Ophiuclii 

y llt-rrillia 

Anlni't's 

X Opliiuctii ! 

f OpUiuchi 

{ llcirnlin 

a Opliiucbi...** 

■ llcrcnli* 

a 0|<hiiic)ii 

a ITi-n'iilia 

t 0|ihiuclu 

r 0|.l)itielli 

a Ojiliiuclii 

3 (l|>hiuclii 

ft  Hrrvtrlia 

89  llr-rculn 

72  Opliincbi 

H Sagittnrii 

v Scrjn-ntis 

I l” /MU-  Miiioria--- 

X Sitgittsrit 


4 


IS 

13 

12  23 

12 

23 

543 

12 

37 

30-52 

IS 

41 

1 119 

12 

49 

0-36 

12 

55 

39  33 

13 

3 

10  12 

13 

18 

17-62 

13 

28 

M7 

13 

31 

41-27 

13 

41 

2-23 

13 

48 

20  65 

IS 

54 

58-66 

M 

5 

54*3 

14 

9 

41-23 

14 

20 

21-62 

■ 4 

26 

1 1 06 

14 

39 

15  90 

11 

43 

38*68 

H 

-19 

3975 

14 

58 

4J  98 

15 

9 

57  57 

15 

15 

41-5-1 

15 

20 

52.33 

15 

89 

6-53 

15 

37 

48-99 

15 

41 

17  24 

15 

H 

24-22 

15 

57 

19  36 

10 

7 

28-90 

16 

16 

6-51 

10 

21 

22  70 

IS 

21 

18-48 

16 

29 

36-82 

IS 

36 

20-92 

16 

51 

26-00 

16 

55 

16-73 

17 

S 

51  OS 

17 

8 

10-30 

17 

13 

57-95 

17 

20 

0-92 

17 

28 

51-22 

17 

37 

0-05 

17 

41 

19  95 

17 

50 

6-15 

IS 

1 

6-33 

IS 

5 

55  70 

18 

14 

31-87 

18 

14 

36-01 

18 

IS 

33-16 

Correction  to 
Xnutml 
Almanac. 


+ 0-05 


-*-0-1-4 


+ 0-03 
+ 0-03 
- 0-01 


+ om 

+ 0-DU 


+ u-u7 


ooo 
+ 0 08 
+ 005 


- 0-03 
+ 0-03 


+ 0 08 
+ 0-08 


+ 0-01 
+ 0-05 


+ 0-03 


+ 0-02 
-0-01 


rO  10 
+ 0 07 


+ 0-05 


+ 0 07 


+ 0 06 


-0-06 


Star*  Name. 


« Lyra? 

2 A-|ililit) 

B I.yne 

i Aquilm 

C A<|uil» 

<y  Sngittarii 

a A<|uibo  — 

i A.jUilm 

a Vul|iocnLo-- 

I±  Aquihn 

I A*  Sagiitarii 

y Ai|uilm 

« \'|niU- 

3 Aqailas 

c Sirgitlitrii 

X l- ran-  Min>n« 

» Aijuila? 

a1  Cnpriconri 

3 Cnpricomi 

{ I’jliricorni 

■ IK-Jpliini 

a IM|iUini 

c Aiitinrii 

32  Vnlpwnli® 

i>  L'apH'.-urni 

{ Cygni 

a E-juuloi 

r Ccpra-onii • 

,3  A.jirani 

f Aqnnrii 

■ l‘cg»*i 

i C«pHi.-orni 

10  lYgani 

a Aquurii 

• Pngaii- * 

i A.|imrii 

I y A.|iiurii 

r Aipurii 

a A<|iiarii 

{ lVgnsi 

* I’cgnni--. 

X A-|imrii 

Komallinut 

a Pegawi 

y Miscium 

m Piaoium 

i 1’isciutu 

i Sculptorin ..-• 

a i’iacium 

2 Ceti - 


A«-nrin>tl  Mt  Mtj 
A»<vn4ir.n, 
J 1011117  1.  18G9. 

Comi!tk>ii 
N AUticikl 
ACiiiui.ir. 

ft.  m.  t 

, 

18  32  :HMi> 

♦ 0*06 

18  45  14  62 

+ 0-12 

18  53  1057 

18  39  23-29 

+ 0-13 

1 9 7 30-32 

19  II  40-02 

+ 0-04 

19  16  53  33 

+ 004 

19  23  15-28 

19  27  11-37 

19  28  13  92 

+ 0 11 

19  10  1 90 

+ 0-09 

19  41  23  47 

4-0-05 

19  48  52  67 

+ 0-07 

19  54  35-93 

19  55  1666 

- l»-17 

20  4 32-66 

20  10  47-02 

+ 0 06 

20  13  38-89 

20  21  23-10 

+ 0 11 

20  26  57-21 

20  33  33-22 

20  40  31-91 

20  -IS  58-61 

+ 004 

20  58  31-77 

21  7 21-68 

+ 0 07 

21  9 16-43 

21  11  56-93 

21  21  3961 

+ 0-03 

21  30  46-53 

21  37  45  13 

+ 0*03 

21  39  48  39 

21  17  6-17 

+ 0 0.1 

21  59  3 23 

+ 0-04 

22  0 54  SO 

22  9 55-13 

+ 0 01 

22  14  53-35 

22  23  42-71 

22  2h  37-40 

+0*02 

22  34  55-69 

+ 0-08 

22  13  40-93 

22  45  46-64 

22  50  2-1-31 

+ 0-03 

22  58  14-18 

+ 0 03 

23  10  22-42 

000 

23  20  12-99 

-0  02 

23  33  12-75 

-0-03 

23  42  5 85 

-0-03 

23  52  33-09 

-0-03 

23  57  1-53 

The  Mean  Right  Ascensions  are  converted  into  Apparent  for  any  day  of 
observation,  by  the  application  of  the  reductions  of  mean  to  apparent  places 
taken  from  the  Nautical  Almanac.  The  Correction  of  the  Clock  is  determined 
from  the  observed  transits  of  the  stars  in  the  foregoing  Table  (excepting  the 
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Llu.se  Polar  stars),  the  corrections  of  the  instrument  Irein^c  previously  applied, 
compared  with  the  Apparent  Right  Ascensions  computoil. 

The  Corrections  of  tlio  Clock  thus  determined  are  contained  in  the  column 
entitled  “Correction  of  Clock  observed.’* 

The  sign  + prefixed  to  tlio  Correction  of  the  Cluck  denotes  that  the  clock 
is  slow  ; the  sign  — that  it  is  fast. 

On  account  partly  of  the  variability  at  times  of  the  Clock -rate,  and  still 
mure  frequently  of  swerving  in  the  azimuthal  position  of  the  Transit  lustra- 
ineiil  ;is  produced  hv  changes  ol  temperature  acting  on  its  supporting  stone  piers 
during  the  observations,  the  “ Adopted  Clock  Corrections  ” have  been  generally 
obtained  by  graphieid  projection,  ami  the  stars  of  each  night  have  I won  used 
much  more  by  themselves  than  with  reference  to  those  of  preceding  and 
following  nights, 

-\l  the  same  time,  to  attbrd  a tabular  view,  in  the  usual  manner,  of  the 
march  of  the  Clock,  its  daily  mors  at  ti"  .Sidereal  Time,  as  given  more  or  less 
approximately  by  the  curves,  are  contained  in  the  following  Table. 


i ,\t:j.h  III 


Col:i:i.i-|  |.,x  inn  Tkaxsic  Ci.imk  vr  ll*'  Siijum.al  Turn. 


n.-.i. 


I Ci,|r,  ,:|i,i,, 


I si-y. 


.till. 


IVI., 


M»r. 


1 43  IS 

4 - 5 5-90 

0 - 56  J j 

1 3 -6|-77 

Si  - 67(1 1 

ili  - 67-64 

(■tl  ; 

2 
10 
It 
ti 

14 
16 
17 
19 
24 
Sj 


- 8-85 

- 5-70 

- 5-30 

- 1-Bo 

- 3-97 

- -1-03 

- 2-61 
- 170 
+ 1-02 
*•  1-33 


I S09. 

Mm.  1J 


22 

26 

SO 

30 

Afrit  12 
13 
23 

25 

26 
27 
36 


Mov 


2 + 2-10 

4 + 2-83 

H + 5 51 

l«  4-  6-04 

I’  4-6-11 

•S  4-6  27 


\ ’hi:*  rf  j.  -it 


f till 


+ S 0i» 
i 10-77 
4-1291 
4-13  79 

+ 21-08 
4-24-61 
+ 32-36 
+ 33-95 
+ 34-66 
+ 30-12 
+ 36-33 

+ 13  01 
+ 45-62 
+ 18-04 
+ 50-67 
+ 51-13 
+ 54-57 
+ 60-54 
+ 64-05 
+ 68-39 


Ibi'i 


I bti'J . 
J.ILi*  K 
t* 
10 
1* 
25 


Jill  y 


[*) 

6 

8 

!> 

12 

15 

16 

17 

19 

20 
26 
27 
26 
29 
31 


A<lg  24 

Sepu  4 


Clink 

Ciirr-cii  -ii. 


- 42-54 

-41-37 
-40  29 
■ 32-18 
23t>i 


- 16-90 

- 12  08 

- 12  44 
11-82 

-1 1455 

- 11-68 
-11-64 

11 - 40 

- 11-29 

- 11-60 
-11-74 

12- 61 

- 12  50 
-13-18 

- 19-00 

- 22  08 


IS69. 
Si-i-l  8 

14 

16 

17 

2(1 

21 


Nov. 


2 

I 

6 

9 

13 

IV 

20 

2fl 

27 

is 

30 

31 

1 

2 

4 


(4)  t\  Ii. 1 1|. u nt  tnijnile-! 


* 'l-nll's 
C«fbrllnu 


24  56 

- 29-53 
-31  45 

32-31 

-35-50 

- 36-31 

-4C30 

-17-86 

-49-42 

-51-B7 

- 55-38 


- 15-46 

- 15-80 

- 16-53 

- 16-65 

- 18-72 

17-60 

- 17-69 


- 1 4-45 

- 1 602 
-1  I4-6B 


lint, 


1 

2 
2 

15 

20 

21 

22 

23 

27 

28 
30 


Cl-ckV 

CWfrctl-m 


I860 

N'nv  » 

10 

14 

15 
18 
IS 
22 
24 
23 
26 
28 
30 


- 20-10 
-20-65 

- 22  93 

- 23-36 
-23  87 
-24-13 

- 26  44 

- 27-78 
-28-61 
-29  37 

- 30-69 
-32  10 

33-13 

-3101 

- 34-74 

- 43-38 
-48-16 
-48-92 
-49-55 

- 504)2 

- 52  50 
-53-53 
-55-94 


1*0  UrithMc  Clm-k  Uki-u  nr*jr,  ckwitnl. 


wi-J  nctaruril. 


k 

Digits 


( 741  ) 


ROY  AT.  OBSERVATORY.  EDINBURGH. 


OBSERVATIONS 

ii.inr  with 

THE  MURAL  CIRCLE, 

ANll 

CALCULATION 


APPARENT  NORTH  POLAR  DISTANCES. 


18(551. 


KDJJTU  Rr.n  APTROXOWfll.  OPBERTATlOSf . VOL.  XIII. 


742 


OltSEIVV  ATIOXS  WITH  THE  MURAL  CIRCLE  AT  THE  IiOYAL  OllSEBVATORY,  EdIXRCRCH,  IN  TIIF.  YEAR  1889. 


Stab  or  unite  OtJEcr  Ointirtr. 

I 

! Eitcrio 

WImL 

Eft. 
Yaluo 
of  Ob. 

fW.L 

No.  in 
Rriti»ij 
Ajso.Co 
liilogttv 

Mftfrni 

Clock 

OlKTOMOlKti. 

Icrio 

Thi-r 

IXito 

RMuhol 
Tim©  of 

Pointer. 

Mierci. 

IUrotnclcr. 

TJk-x- 

VeUcitjr  (in 
mile*  per 
buurj.  tad 
Dlri'.tion. 

Cloud. 

1!m» 

Name  or  Defleriptioa. 

tCfTod 

inulcr. 

nnv 

Fnhr. 

OWnrutiun 

A. 

a 

irv.'tct 

Knlir 

lliu 

= 10. 

I'lflUicc&atb. 

J.c.  1. 
1*3 

lt>6W. 
Jqd.  4 

Nadir  |||| 

Nadir  "|| 



1 m i. 

4 8 0 

251  'o 
j 254  0 
117  40 
138  15 

1 520 

61-3 

rrr*U. 

0500 

<ndWa. 

29-31 

40-C 

10-6 

0 t 1 

1131 

1 6-1-7 

72-9 

0 500 



...... 

a..,. 

...... 

1623 

3 31-2 
3 32-3 

51-0 

0 500 

29  31 

40  5 

3.  &W. 

0 

7 

+ 43  41  503 

. 7+ 

1730 

5 2f>  14 

52-7 

0-500 

29-34 

10  3 

6 

Niulir  III! 

130  20 

2 06 

10 

0 500 

29-35 

40  0 

7 

4-56  19  49-2 
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(4)  Clolhl) 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  186!t. 
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19 
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.. 
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Observations  with  the  Mural  Circle  at  the  Royal  Observatory,  Edinburgh,  in  the  Year  1SC9. 
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Observations  with  the  Mural  Circle  at  the  Koval  Observatory,  Edinburgh,  in  the  Year  1860. 
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OliSE.iVAT.OXS  WITH  THE  MURAL  ClWXE  AT  THE  RoVAL  OBSERVATORY,  EDINBURGH,  IS  THE  YEAH  |$«. 
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Individual  Observations  ok  Mean  North  Polar  Distances  of  Stars  observed  at  the  Royal  Observatory, 
Edinbukuu,  in  the  Year  18G0,  reduced  to  January  1,  1SG9. 
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EXPLANATIONS  OF  THE  MURAL  CIRCLE  OBSERVATIONS 

IN  1^69. 


The  observations  with  the  Mural  Circle  in  18G9  were  taken  by  Mr  Peter 
Williamson,  Second  Assistant  Astronomer,  under  the  supervision  of  the 
Astronomer. 

The  subjects  observed  were  chiefly  stars  remarkable  for  proper  motion. 
They  are  designated  as  far  as  possible  by  the  number  in  the  British  Association 
Catalogue  in  col.  2,  and  by  proper  name  or  description  in  coL  3,  assisted  if 
necessary  by  notes  at  the  foot  of  the  page,  as  well  as  by  approximate  estimate 
of  the  magnitude  in  col  4,  and  time  of  transit  past  centre  of  field  (by  an  un- 
corrected sidereal  journeyman  clock,  but  showing  fairly  differences  from  star  to 

star)  in  col.  5.  , . 

In  Polar  distance  the  star  wns  always  carefully  bisected  when  crossing  the 

centre  of  the  field,  either  at  the  precise  instant  if  its  motion  was  steady,  or  in  its 
mean  path  through  several  seconds  if  unsteady  or  undulatory,  as  was  too  often 
tho  case.  Such  bisection  being  performed  by  bringing  the  stellar  unngo 
between  two  parallel  lines  about  7 seconds  of  space  apart:  the  lines  being 


illuminated  in  a dark  field. 

The  same  general  principles  of  observation  as  in  former  years  have  been 
kept  up  with  improved  details  described  in  I860.  The  completion  of  every 
observation  therefore  in  Polar  distance  still  depends  largely  on  the  Telescope 
micrometer,  whose  numbers  are  a necessary  addition  to  the  readings  both  of 
the  Pointer  on  the  Limb  of  tho  Circle  and  of  the  two  horizontal  Microscopes 
\ B • all  which  numerical  particulars  are  given  in  columns  <>,  < , , au“  * ■ 

' ' In  columns  10  and  12.  Ibo  readings  of  the  Barometer  and  ester, or  thermo- 
meter  are  noted  for  refraction  purposes  t the  Interior  thermometer  be,»s  assumed 
to  ho  practically  the  sumo  as  the  exterior,  for  aU  star-ohservattona  when  a 
thorough  draught  was  kept  up  through  the  olwcrving  mom  as  was  always  he 
case  during  star  observations.  During  obuerrutmns  for  the  Nadir-point.  on  be 
eon, rare,  all  shatter,  and  window,  wee  closed  to  prevent  dtsturbm.cn  m the 
mercury,  and  then  a sensible  difference  between  the  thennometer.  usmd 
occurred,  and  is  shown  by  tho  figures  in  the  narrow  column  11,  compared  with 

Columns  13,  14,  and  15  contain  various  points  connected  with  tho  meteor 
ologic  and  other  circumstances  of  tho  observations,  as  they  appeared  to  the 
observer  at  tho  time;  and  column  10  contains  the  reduction  of  the  angular 
observations  in  columns  6 to  9,  to  the  stage  of  “Apparent  Zenith  Distan 

South.” 
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Mural  Circle  Observations  in  I860. 


To  this  end,  the  readings  of  the  Microscopes  have  been  corrected  for  the 
error  of  their  runs,  as  ascertained  over  5'  spaces  on  the  limb  of  the  Circle,  with 
the  telescope  directed  first  to  the  Zenith  and  then  to  the  Nadir : also  for  the 
difference  between  the  mean  of  two  and  the  mean  of  six  Microscopes  as  ascer- 
tained by  examination  in  1855  (sec  p.  76,  vol.  xii.) ; also  for  the  Tclcscopo 
micrometer  readings  converted  into  arc  on  the  estimate  of  one  revolution  being 
equal  to  27704’,  as  ascertained  by  observations  in  the  Mercury  trough  with  the 
collimatitig  eye-piece,  combined  with  readings  of  all  the  six  circumferential 
Microscopes.  The  Circle  positions  are  then  converted  into  Apparent  Zenith 
Distances,  by  the  application  of  a reading  for  tho  Zenith  point  derived  from 
observation  of  the  Nadir,  as  shown  by  making  the  bisecting  ware  cover  its 
illuminated  image  in  tho  Mercury  trough,  an  observation  made  generally  both 
at  the  beginning  and  conclusion  of  eveiy  series  of  star  measures.  The  chief 
data  of  these  several  corrections  are  contained  in  the  following  Tables  L,  II.. 
and  III. 
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+ 2 9 

131 

311 

+ 2-8 

161 

341 

+ 1-9 

12 

192 

+ 0 4 

42 

222 

+ 0-2 

72 

252 

+ 1-2 

102 

282 

+ 2 9 

132 

312 

+ 2-8 

162 

342 

+ 1-9 

IS 

193 

+ 0 3 

43 

223 

+ 0-1 

73 

253 

+ 1-3 

103 

283 

+ 3-0 

133 

313 

+ 2-7 

163 

343 

+ 1-8 

14 

131 

+ 0 3 

44 

221 

+ 0-1 

71 

251 

+ 1-3 

lot 

281 

+ 3-0 

13-1 

314 

+ 2-7 

164 

344 

+ 1-8 

IS 

195 

+02 

45 

225 

+ 0*1 

75 

255 

+ 1-4 

105 

285 

+ 3-1 

135 

315 

+ 2-7 

165 

345 

+ 1-8 

10 

196 

+ 02 

46 

220 

+ 0 2 

76 

256 

+ 1-5 

106 

286 

+ 3-1 

136 

316 

+ 2-7  1 

166 

348 

+ 1-7 

17 

197 

+ 02 

47 

227 

+ 0-2 

77 

257 

+ 1-6 

107 

287 

+ 3-2 

137 

317 

+ 2-7 

167 

347 

+ 1-6 

IS 

198 

+ 0 2 

48 

228 

+ 0-3 

78 

258 

+ 1-7 

108 

288 

+ 3-2 

138 

318 

+ 2 8 

168 

348 

+ 1-6 

19 

199 

+ 0-2 

49 

229 

+ 0-3 

79 

259 

+ 1-8 

109 

289 

+ 3-3 

139 

319 

+ 2-8 

169 

349 

+ 1-5 

20 

200 

+ 0 2 

50 

230 

+ 0-4 

80 

260 

+ 1-9  ; 

110 

290 

+ 3-3 

140 

320 

+ 2-8 

170 

350 

+ 1-4 

21 

201 

+ 02 

51 

231 

+ 0-4 

81 

261 

+ 1-9  ! 

III 

291 

+ 3-3 

141 

321 

+ 2 8 , 

171 

351 

+ 1-4 

22 

202 

+ 0 2 

52 

232 

+ 0-3 

82 

262 

+ 2-0 

112 

292 

+ 3-3 

142 

322 

+ 2-8  i 

172 

352 

+ 13 

23 

203 

+ 0-2 

53 

233 

+ 0-3 

83 

203 

+ 2-0 

113 

293 

+ 3-4 

143 

323 

+ 2-7 

173 

353 

+ 1-3 

21 

204 

+0-2 

54 

234 

+ 0-2 

84 

264 

+ 2-1  ;j 

114 

294 

+ 3-1 

144 

324 

+ 2-7 

174 

354 

+ 1-2 

25 

205 

+ 02 

55 

235 

+ 0-2 

85 

2GS 

+ 2-1  1 

115 

295 

+ 3-4 

145 

325 

+ 2-7 

173 

355 

+ 1-2 

20 

206 

+0-2 

56 

230 

+ 0-3 

80 

266 

+ 2-2 

116 

296 

+ 3-3 

146 

326 

+ 2-6 

176 

356 

+ 1-2 

27 

207 

+ 0-2 

57 

237 

+ 0-3 

87 

207 

+ 2-2  I 

117 

297 

+ 3-3 

147 

327 

+ 2-G 

177 

357 

+ 11 

28 

208 

+ 0 2 

58 

238 

+ 0-4 

88 

268 

+ 2 3 ! 

118 

298 

+ 3-2 

148 

328 

+ 2 5 

178 

358 

+ 1-1 

29 

209 

+ 0-2 

59 

239 

+ 0-4 

89 

209 

+ 2-3  ; 
)< 

119 

299 

+ 3-2 

149 

329 

+ 2-5 

179 

359 

+ 1-0 

(9  ») 


vDixamon  axtiiunoxiicai.  odssbtathwb.  vol.  xiji. 
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Mural  Circle  Observation's  in  i860. 


TABLE  nr. 

Nadir  and  Zenith  Points  on  Mural  Circle  in  I860. 


Digitized  By 


Nadir  and  Zenith  Points  on  Mitral  Circle  in  1*B9. 
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!)»!- 

3Jc»q 

litU*r»yr 

Thnrniiv 

meter. 

Nadir  Paint 
OhtOlTfi. 

Zenith  Point 
compoted. 

8e**'iDthi  of 
Zenith 
Point 
adapted. 

D*t«. 

Mean 

Interior 

Thermo- 

meter. 

Nadir  Point 
nbienwl. 

Zenith  Point 
oompQrivj. 

Second*  of 
Zenith 
r -mi 

1869. 

B 

251  2 17  6 

19-2 

1669. 

April  30 1 

49-8 

74  2 18-4 

182 

AUy  28 1 

47-4 

251  2 16  9 
17-0 

74  2 17-0 

m 

17-3 

M*y  4 | 

40-0 

17-7 

17-9 

17-R 

18  0 

3,{ 

48-9 

17-0 

17  5 

17  3 

18-0 

1 l / 

15  0 

17-4 

ISO 

18-0 

| 

t 

lb-6 

June  2 

50-8 

17  2 

17-4 

17-4 

46-5 

17  8 

1 

17-6 

12  { 

17  8 

17-H 

l 

4/ 

52-8 

17-7 

17-8 

17-7 

48  0 

17-6 

17-8 

17  8 

1 

17  9 

18  n 

®{ 

57  9 

18-2 

18-3 

1B0 

47-3 

17-9 

17  8 

176 

18  1 

» 

17-6 

9i 

61  6 

18  8 

17-9 

17  9 

19 

49-1 

17-3 

17-3 

17-4 

17-0 

21 1 

46-6 

17-1 

17-2 

17-4 

10  { 

49-2 

17-2 

17-3 

17  8 

17-4 

17-4 

27 

16-8 

17-6 

17-6 

17  3 

July  26 

60-5 

18-4 

18-4 

17-9 

For  tlir  remaining  reductions,  tlio  refractions  have  been  computed  by 
Bessel’s  Table,  as  represented  in  the  liev.  It.  Sheepshank's  compendious 
forms;  the  Latitude  of  the  Observatory  has  been  assumed  as  in  former  years 
= 55  57'  ; and  the  Apparent  N.  Polar  Distances  on  the  day  of  observation 

have  boon  converted  into  Mom  North  Polar  Distances  for  the  beginning  uf  the 
year  of  oliservntion,  by  applying  the  corrections  for  precession,  nutation,  aber- 
ration, and  proper  motions,  taken  from  the  elements  and  subsidiary  tables 
given  in  the  Nautical  Almanac  and  the  British  Association  Catalogue ; and 
whose  sum  is  represented  in  the  last  column  of  each  observation-page.  The 
individual  results  for  magnitude  and  place  of  each  star  are  collected  on  pp.  751 


to  754. 
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OBSKUVEH  WITH 
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C atalogue  of  the  Mean  Right  Ascensions  and  North  Polar  Distances 


S7A118. 

"f 

Ma*ruihii!o 
bjr  Cirtlu 

No.  in 
D.  A.  C, 

Tnnuit 

Nam©  or  DoicKptioo. 

Obscnutiiin 

9.  ObscmUiona. 

4 

26 

« Andromeda 

• (!•«)  (0 
- 12.0) 
{6'0) 

112 

12  Cell 

283 

• T’iscium.... 

420 

f Coti 

(l-O) 

(30j 

(1-0) 

(5-0) 

(3-0 

id 

(34)) 

(*■*) 

(4-0) 

453 

618 

f rilHMIjm 

577 

618 

701 

67  Cell  

&37 

tM9 

• Coti"*** 

980 

1166 

1376 
1 420 
1431 

i Arietta .... 

V Tauri 

« Tauri-* 



(3-0) 

(3-5) 

(10) 

(50) 

1620 

i Auri^n*... ... 

"*■; 

1623 

(8  Oriotjj,, 

(*0) 

IASI 

8 T«ori-« 

(1-0) 

(20) 

1696 

(7-3) 

1731) 

1751 

1765 

£ Oriooia 

(20) 

(2*3) 

(5-5) 

1813 

1826 



...... 

(60) 

1883 

1958 

a Oriooia 

r Oriooia 

(1-0) 

(6-0) 

2622 

2060 



(4-6) 

60 

2070 

h Ecpnteil  Nebula 

(8  0) 
(Nob.) 

2101 

2163 

2184 

7 OoininoruiD 

(2-5) 

(7-3) 

2238 

(7-0) 

2292 

2334 

2363 

***"* 

(GO) 

(60) 

(6*0) 

2410 

2463 

i GemiDuniin-**.^. 

(3-0) 

(7-5) 

2485 

a*  (teininoruoi... 

(IS) 

(741) 

2188 

2522 

» Gnnis  Minor i» 

(1-0) 

(2-0) 

(60) 

2555 

2586 

•*. 

2672 

26S3 

2668 

2748 

6 Canori  

(5.5) 

(7.0) 

(6-0) 

(7*0) 

2862 

2867 

4 Cancri  

(64)) 

(7-0) 

" 

(5*3) 

8 62 


28.20 


0-68 
0 6!) 

079 
081 
0 90 
0-83 
0-66 
0-86 
082 

080 
0-69 
0-66 
090 
092 
0-9G 
0 68 


050 


0-50 


006 


O-IO 


0-14 


&tojkn  N.-rtli  Pulu 
Dialonco. 


0-01 

002 


0 09 


014 


Nfc  of  OlHpiraiiocs 

for  PUro. 


II.  A_ 


<4>  Differ.  from  Tab.  N.  p.  a ^ 


N.  !>.  D. 


Dio  -'-  eo  by  W.-Dye 


000000«C>000000000 


of  the  Stars  oijserved,  reduced  to  January  1, 1809. 
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Brill. 

Magnitude 

Mirnilti'lo 

No.  of  Ofornrutions 
fur  IMaro. 

No.  in 
«.  JLC. 

Nunso  09  Datcriptioa. 

l»y  Tronnil 
Qtarnratkm*. 

hy  lireln 
ObtunuliuBf. 

AKvboli'U. 

Year. 

Dutaace. 

Year. 

R.  A. 

n.  r.  l>. 

m2 

2971 

3013 

3033 

30b3 

3133 

3137 

3171 

3223 

3212 

(7-0) 

K i*. 
8 20 

K 

29  38  2*1  - 1 

0-15 

0 

1 

_ , 

(4-0) 

8 30 
8 Ij 

50  21 

015 

83 

6 7-4 

0-13 

II 

7 

,6.0. 

84 

10  27  0 

0-15 

0 

1 

(60) 

(8-4) 

(6-0) 

(7-0) 

8 51 

80 

6 32  5 

0-13 

0 

1 

*4  M 

... 

38 

39  21-2 

015 

0 

3 

9 5 

85 

35  49  8 

0-15 

0 

4 

9 10 

... 

29  40  11-4 

0-21 

0 

1 

9 11 

40-09 

0-18 

71 

44  — 

9 

0 

(*■0) 

9 21 

8-9! 

0-14 

98 

5 31  0 

0-16 

mm 

7 

# Crete  Major!. 

(SO) 

(80) 

9 21 
9 37 

37  43  400 
20  8 45-4 

0 21 
021 

0 

0 

1 

1 

3331 

3413 

3118 

3139 

3481 

3323 

r 

1 3-0 1 

•i  ,*is 

24  67 

0-19 

05 

37  29-2 

016 

9 

4 

(4-5) 

9 53 

17-34 

0-17 

81 

20  — 

8 

0 

(8-0) 

9 34 

•*♦..» 

80 

25  12-8 

018 

0 

2 

▼ » 

(l-O) 

10  1 

2354 

0-21 

77 

24  — 

13 

6-0 

10  7 

57 

55  33-2 

0 20 

■ j 

V Jfl 

(20) 

10  12  4184 

0-20 

G9  30  — 

0-0 

10  23 

... 

87 

50  5-6 

0-20 

Sal 

3609 

3662 

* 

(4-0) 

10  25 

51  67 

0-21 

80 

1 •“ 

l-.JI 

(7-3) 

10  34 

0-25 

78 

31  39-9 

0-20 

mm 

,Sm 

3708 

3720 

/ L«onii-«* 

(#0) 

6 0 

10  42 
10  45 

22  20 

88  16  50*7 

0-22 

Kfl 

70 

10  57 

.a* 

81 

•12  43-9 

0-24 

ini 

ia 

37SH 

f 

(4-5) 

10  58 

1549 

0 25 

81 

57  — 

0-21 

il 

(0-0) 

11  1 

21 

1 6-0 

9S 

i 

3834 



\rJ 

(2-3) 

11  7 

8*30 

024 

88 

45  37-1 

0-24 

1 

(60) 

14  16 

... 



71 

59  43-2 

0-21 

0 

2 

T —1 

(4-4) 

(2») 

11  30 

14  49 

0-25 

90 

6 ••• 

* 

3993 

II  42 

22-55 

0-34 

74 

42  — 

0-27 

5 

60 

II  42 

6! 

4 59-6 

0 

9 

4111 

4145 

(7-4) 

(6-0) 

6 0 

12  5 

... 

11 

49  52-4 

0 32 

q Virginia 

(3.5) 

12  13 
12  14 

1229 

0-31 

89 

62 

56  ••• 
38  54  6 

0 31 

0 

4 

1 

12  22 

». 

63 

2 30-1 

0-2B 

0-31 

0-32 

7-0 

12  27 

... 

MMM 

64 

49  42  8 

4301 

4401 

(60) 

(4-4) 

(8-4) 

1-0 

12  55 

... 

88 

1 27-0 

# Virginia 

(4-5) 

13  3 
13  0 

10-15 

033 

91 

61 

50 

27  24  6 

035 

0-36 

0 

6 

13  13 

... 

54 

10  58-9 

13  18 

... 

100 

28  33-2 

0-32 

0-34 

n 

4303 

4532 

(7-0) 

(7-5) 

6 0 

13  23 

.0. 

85 

28  57-4 

{ Virginia 

(4-0) 

13  28 
13  32 

1-17 

0-34 

89  30 
36  44  18  0 

033 

032 

033 
0-36 

0 

A* 

1 

4559 

4373 

4010 

4021 

4027 

4048 

4052 

4672 

13  3.1 

... 

...••« 

78 

35  15*3 



(«.0) 

60 

13  38 
13  43 

a.. 

60  38  IB-8 
58  9 29-1 

70  43  9 0 

0 

1 

(6-0) 

(74)) 

7-0 

13  43 

... 

0-28 

13  45 

... 

84 

34  40-5 

12 

0 

8 

0 

ff  BoOtil-~ 

t Virginia- 

(3-0) 

(4-4) 

13  48 
13  50 
13  54 

26-84 

58-84 

0-30 

0-34 

70  57  — 

57  19  37-9 
87  49  •« 

0-33 

1 

3 

0 

— 

{•)  Differ*  from  Tab.  X.  P.  D.  bj  1'. 
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Catalogue  op  the  Mean  High t Ascensions  and  Norte  Poi.au  Distances 


Alcan  Sight 
AtOMiliotL. 


Fraction  of  Moon  North  Polar 
Yuar.  I DiiUaea. 


Fraction  of 
Yn*r. 


No.  of  Observations 
far  Ptace. 


n.  A.  N.  P.  D. 


f Hootis « 


t Hoot  is*. 


0 Librae*** 


a Coronro  Uore&li* (2*5) 

Scrpcntis 


y Serpent  in* 

b Oplitucbi** 


£ Herculis***- 


x Opbinchi 


a Hcreuli8«*« 
a Ophinchi*** 
fi  TTnwHi  w 

« Lyne 

0 Lynn 

£ Aquilx? 

Aijutla*  •••*. 
3 Aijuila*....*. 

y Aqnilse 

a Aqililxj 

ft  Aipiiljr  ... 


**  Caprieomi  »* 
•«  Cvgni— ...... 

32  VulpccuLt**. 


$ Aqmurii (30) 

.Pepsi.. (2-S) 

18  IVgnsi (J.J) 

a Aquarii (j.oj 

J Aquarii (4.5j 


13  36  ... 

14  1 ... 

14  8 ... 

14  9 41.22 
14  14  ... 

14  23  ... 

14  26  11-06 
14  26  ... 

14  29  ... 

14  37  ... 

14  39  13  96 
14  31  ... 

14  54  ... 

14  53  ... 

14  53  30-04 

15  5 ... 

15  9 57-56 
15  16  ... 

15  20  ... 

■ 5 29  8.54 
15  37  48-97 

15  50  ... 

16  7 23-87 

16  14  ... 

16  22  ... 
16  27  ... 

16  36  20  94 
16  42  ... 

16  51  28  08 

16  54  ... 

17  S 40-47 
17  2S  51.18 

17  41  |9g,5 
IS  32  30-18 
IS  45  14  68 

18  39  23  35 

19  II  40  04 

■ 9 18  53.51 

IB  40  1.82 

19  44  23. 14 
19  48  52-68 

19  52  ... 

20  10  47  11 
20  36  58-10 

20  43  58  68 

21  7 21-69 
21  24  39  48 
21  37  45  12 
21  47  6-14 

21  59  3 20 

22  9 55  08 


57  43  4-1 

58  31  24  6 

60  16  52  0 
70  8 53 
37  21  480 
53  12  57-5 
39  3 ... 

62  44  35-3 
56  53  23  6 
52  41  3 2 

62  22  21  4 

48  20  4-1 

49  50  2-1 

44  50  37-8 
62  32  ... 
56  25  26  2 
98  53  52-7 
37  34  9 7 
26  II  25  3 
02  61  ... 
83  10  ... 

73  5!  33-8 
93  21  15  9 
68  32  59  4 

74  21  34-0 

79  21  8-7 
58  9 ... 
78  38  2 6 

80  25  ... 

74  20  56-0 

75  27  32-6 

77  21  ... 

62  12  ... 
51  20  ... 
56  47  9-4 

76  20  ... 

78  38  ... 
87  9 ... 

79  12  ... 

81  29  ... 

83  53  ... 

73  3|  3.7 

102  57  ... 

45  II  ... 

62  26  ... 

60  19  ... 

96  9 ... 

80  43  ... 

64  41  ... 

90  57  ... 

93  26  ... 


(a)  Differ*  from  Tak  N p jj  j. 


(4)  Differ*  from  Tot.  N.  p,  p (,f  2' 


of  the  Stars  observed,  reduced  to  January  1,  1881). 
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OBSERVATIONS 


EARTH-THERMOMETERS, 


ROYAL  OBSERVATORY.  EDINBURGH. 

FROM  l*ft>  TO  IMISt  INCLUSIVE: 

PREFACED  BY  AN  EXPLANATION, 

AND  APPEND IX ED  WITH  TAllLES  CONTAINING  MEANS  OF  TI1E  WHOLE 
•SERIES  FROM  1837  TO  1869  INCLUSIVE. 


cpiXRORnn  isTitoxomi'ii.  <t»w.vrioxii.  t»u  mil 


(*-»> 


(12  ) 


EXPLANATION  OF  TIIE  EARTH-THERMOMETER 
OBSERVATIONS. 


These  observations  are  in  sequence  to  those  for  1835  to  1859  inclusive  con- 
tained in  vol  xii.  pp.  593  to  400 ; and  these  again  to  the  scries  for  1837  to 

1854  inclusive,  contained  in  vol.  xi.  pp.  225  to  295. 

At  pp.  226  to  234  of  vol.  xi.  there  is  a full  description  in  the  words  of  the 
late  lamented  Principal  Forbes  of  the  construction,  and  establishment  of  the 
instruments  and  the  several  corrections  which  the  observations  made  with  them 
require ; and  at  pp.  263  to  205  there  is  a short  note  by  myself  touching  the 
corrections  actually  applied,  and  which  were  all  computet!  rigorously  according 
to  Principal  Forbes’  formulas. 

The  same  method  was  employed  in  vol.  xii.,  for  the  observations  from 

1855  to  1859,  and  it  was  commenced  in  the  present  volume  for  the  year  1860, 
and  carried  on  until  December  24  of  the  same  year,  when,  in  the  midst  of  the 


iutenso  cold  which  then  prevailed,  t,  or  the  second  deepest  thermometer  was 
found  to  have  its  glass  stem  cracked  off  close  below  the  surface  of  the  ground, 
and  with  this  forced  cessation  of  any  readings  from  that  quarter  the  beautiful 
system  of  series  for  computing  the  “ first  correction,”  or  that  for  the  tempera- 
ture of  the  stem,  immersed  in  the  earth,  of  t,  became  impossible. 

I luul  some  correspondence  with  Principal  Forties,  after  that  misfortune 


to  one  of  the  instruments  which  he  had  taken  a lively  interest  in  for  so  many 
years,  as  to  what  he  thought  ought  to  be  done,  or  what  ho  would  like  to  have 
dono ; feeling  sure  that  ho  would  he  content  with  nothing  but  the  best  and 
most  accurate  result  possible ; and  his  idea  seemed  to  be,  that  no  recasting  of 
the  formulae  would  be  so  certain  as  the  mean  of  former  yeare  when  the  minor 
tant  datum  of  f,  was  in  existence  and  made  use  of;  for,  while  the  correction  is 
exceedingly  small,  or  seldom  amounting  to  thnie-lmndrcdths  of  a degree 
Fahrenheit,  the  greater  part  of  its  component  and  regulating  cause  dependfon 
temperature  so  many  feet  below  the  surface  of  the  earth,  as  to  be  nearly  con- 
stant, or  at  all  events  very  similar,  year  by  year.  3 

To  guard,  however,  against  any  secular  change  I proceeded  first  to  take  the 
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moans  of  the  correct  ions  of  t,  computed  in  the  life-time  of  t,  for  the  years 
1838  to  1847 ; and  then  for  the  period  1851  to  1860  inclusive  and  found  as 
below. 


1 D+rB. 

Mi. 

March. 

April. 

M*y. 

Jane. 

July,  j Aug 

S*p«. 

ivt 

Not. 

Dk. 

1838  to  1847 

*•015 

♦ •025 

+ 027 

♦ 023 

♦ Oil 

-003 

-on  -oi9 
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-012 
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j 1851  to  1860 

* 012 

+ 023 

+ 024 

+ 019 

+ 011 

+ 001 

-009  - 018 

_ 

-021 

-Oil 

-002 

+ 009 

Muon, 

+ ■01 

* 02 

+ 03 

+ 02 

♦ 01 

•00 

- Ol  j - 02 

- 02 

-01 

•00 

♦ Ol 

Hence  the  numbers  entered  in  the  third  horizontal  line  opposite  to  the 
title  “ Mean,”  will  be  the  corrections  in  terms  of  degrees  Fahrenheit  to  be 
applied  to  readings  of  t,  or  the  deepest  thermometer  for  its  “ first  correction 
or  that  for  the  temperature  of  its  long  earth-immersed  tube,  for  all  dates 
succeeding  Dec.  24,  I860. 

The  “ first  corrections  ” for  /,  and  t,  liave  been  rigidly  computed  according 
to  the  full  formula,  but  the  result  being  almost  invariably  insensible  in  the 
second  place  of  decimals  of  a degree,  will  be  neglected  in  future. 

The  “second  correction"  on  the  contrary  is  always  sensible  and  as  it 
depends  on  each  earth-thermometer  compared  with  its  own  normal  point  and 
with  the  air  temperature  as  shown  by  a thermometer  always  in  place.it  is  com- 
putable for  each  earth-thermometer  whenever  observations  were  made  with  it, 
without  reference  to  its  neighbours,  and  is  thus  computed. 


« Second  Correction.” 

Table  of  Double  Entry  (VoL  xi.  p.  234). 

Kor  I,  Find  Argument,  = f,  - 41*  «1  for  the  »me  therm., -*t*i«  Argument,  = t,  - T 


= t,  - 40- 
=*  /,  — 35 
= 1,-28 


= /,-T 


the  sign  of  this  correction  is  the  earn  as  that  of  the  second  argument ; 
where  T = the  thermometer  (small  mercurial)  showing  the  air  temperature 
inside  the  box  covering  the  tops  of  the  earth  thermometers  so  far  as  they  rise 

above=thc  thermometer  ,)aving  itg  bulb  24  French  ( = 25  6 English) 

feet  below  the  surface  of  the  soil,  and  having  for  the  degree  on  its  scale  from 
which  its  column  of  liquid  is  to  be  considered  exposed  to  external  temperature, 

41 1 = the  second  great  spirit  thermometer,  having  its  bulb  12  French  feet 
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below  the  surface  and  its  column  point  for  air  temperature  = 40°'5  ; this  thcr 
mometcr  being  extinct  after  Dec.  '24,  I860. 

I,  = the  spirit  thermometer  whose  bulb  is  six  French  feet*  below  the  surface 
of  the  soil,  and  its  column  air-point  = 35*'0. 

/,  = the  spirit  thermometer  whose  bulb  is  three  feet  beneath  the  surface 
of  the  soil,  and  its  column  air-point  = ‘-'H’-o. 

While  t,  is  also  a spirit  thermometer,  but  has  its  bulb  only  just  covered 
with  earth,  and  the  whole  column  therefore  in  the  air. 

'Hie  process  of  taking  the  ol <scrvations  had  gone  on  uniformly  until  September 
1815ft,  when  the  stems  and  scales  had  by  degrees  become  almost  illegible  from 
increasing  dirt  and  oxidation  ; the  covering  box  had  also  become  unsafe  from 
the  rottenness  of  its  lower  parts  ; and  the  surface  of  the  ground  inside  the  box 
amongst  the  stems  of  the  thermometers  hail  become  lower  than  the  soil  outside 
by  I f.  inches;  the  latter  condition  being  apparently  a peculiar  effect  arising 
from  wind  and  rain  blowing  or  washing  away  all  the  Kner  particles.  In  that 
month  accordingly  a delicate  cleaning  of  stems  and  settles  was  performed  ; the 
box  was  strengthened  and  made  firmer  than  it  ever  was  before,  by  strong  foun- 
dation slabs  screwed  to  it  in  gitu,  and  filled  in  round  about  by  coal  tar  and 
earth ; while  finely  powdered  local  rock  earth  was  sifted  in  among  the  ther- 
mometer stems  up  to  an  anciently  marked  level.  The  box  moreover,  whose 
once  green  paint  ltad  become  dingy  black,  and  was  very  provocative  of  intense 
temperature  on  a sunshiny  day,  w as  painted  white.  In  this  state  we  hope  that 
the  remnant  of  the  thermometers,  now  by  far  the  longest  lived  of  any  similar 
set  in  the  country,  may  go  on  for  a further  continued  period  of  usefulness. 

Subsequently  to  p.  t23,  or  that  containing  the  monthly,  quarterly,  and 

yearly  means  for  1869  in  the  manner  heretofore  practised  ; there  will  he  found 

several  special  tables  prepared  for  the  discussion  of  the  whole  series  from  1837 
to  1869,  with  the  interposition  of  a collection  of  means  for  the  year  1837,  which 
should  lie  employed  in  place  of  those  given  for  that  year  in  voL  xi.  They  are 
defective  as  given  in  tlrnt  volume,  because  they  are  the  means  of  a portion  only 
of  the  year,  without  any  attempt  to  reduce  them  to  a mean  of  the  whole  year  ; 


*>^kirK  I*uynl  OWrriUory  ,o>.I  upon  iiwtrnmcnU  paid 

if'  filin'  ArTK'!  e 1 "T"'’* l>m  “HoCIM  for  haring  In  Kir,.  one  of  tbr  ehkf  fealurv*  in  t,L 

ol  rrmrh  tout.  Tula  ban  own  lorcini  upon  mo  by  tlm  fmiitilor*  ,.r  ik.  » * , 

of  the  Britinh  Wiation  for  the  of 1 ” ° , 

i„  metrology  in  this  on.  in  1836  ; .n“  Ci^^  ?"»“ 

TOttod  and  «ven  numhen  of  tlw*e  romign  mciwarw  of  French  f«,L  hut  in'  1 ' i!"  111 

British  foot  Out  if  Hint,,!  ,Win  not  only  would  ,n f norli  awkward  fraction,  of 

exiting  between  tbo  dilf-iwt  thonnoPKiim  would  not  Wan  inM^tly^S' 
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mrtrf  of  tin-  [involution  and  ita  companion,  into  (In-. it  Britain  toll  'C  “'“M’A  'it.  the 

and  tmditiobal  hereditary  feet  of  both  the  French  and  ilritiall  of  the  hiatorical 
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nml  were  indeed  inserted  merely  to  show  that  the  observations  were  commenced 
in  1*37,  though  the  full  means  only  began  in  1838. 

Now  183*  was  an  abnormal  year,  colder  than  all  that  have  ever  occurred 
since ; — and  hence,  when  I found  every  successive  year  warmer,  I feared  some 
change  of  zero-points  was  going  on,  and  suggested  from  time  to  time  to  the 
Board  of  Visitors  that  some  precautions  to  test  such  a subject  should  be  taken, 
as  by  having  a new  set  of  thermometers  prepared  on  a similar  plan,  and  keeping 
them  in  the  air,  where  they  could  be  tested  occasionally ; for  of  course  it  was 
inijiossible  to  try  any  such  experiments  with  those  already  sunk  and  fixed  deep 
down  in  the  solid  rock. 

Princi|)nl  Forbes  did  not  encourage  the  idea.  We  hail  no  suitable  place,  he 
said,  in  our  very  confined  Observatory  for  keeping  such  instruments,  and  he 
believed  that  the  thermometers  would  be  found  practically  invariable;  for, 
besides  their  having  been  kept  under  examination  for  a whole  season  before  being 
committed  to  the  earth,  he  had  retained  one  of  the  series,  or  a duplicate  of  its 
smallest  member,  and  had  tested  it  after  an  interval  of  nine  years,  and  found 
no  sensible  change  of  zero-point  in  it ; certainly  not  to  the  „l0th  of  a degree 


Fahrenheit. 

As  time  passed  on,  I myself  became  sensible  that  the  thermometers  were 
not  atur/ifr*  increasing  in  their  readings,  but  going  through  a complicated  series 
of  waves  of  sitpra-annual  period ; and  it  became  therefore  a crucial  (mint  to 
settle  whether  1*3*  uas  the  coldest  year  in  32  years  really  in  nature,  or 
ap|wrently  so,  only,  in  our  series,  by  the  thermometer-zeros  having  always  been 
rising  ever  since  their  first  insertion  in  their  present  place.  To  this  end  I 
appealed  to  the  year  1837,  and  found  that  by  supplying  a very  few  early  obser- 
vations (and  which  have  been  marked  in  every  case  by  brackets)  through  the 
method  of  differences,  according  U>  time,  derived  from  subsequent  years,  the 
whole  year  might  be  presented  complete  and  practically  comparable  in  its  returns 
with  subsequent  years. 

What  then  was  the  result;  was  it  to  show  that  ls37  was  marked  colder  still 
than  1838,  which  would  have  strengthened  the  suspicion  of  change  of  zero 
points ; or,  on  the  other  hand,  to  show  that  it  was  warmer  ' 

To  show  that  it  was  eminently  warmer,  and  that  the  coldness  of  1838  Mas  a 
physical  phenomenon  of  extreme  importance  for  the  series  of  instruments  to 
have  chronicled. 

The  additional  Tables  which  I have  alluded  to  therefore,  for  the  whole  series. 


are 


Tarle  2 at  p.  t25. 

Or,  annual  means  of  the  Edinburgh  Observatory  earth-thermometers,  also 
certain  Scottish  air-thermometers,  Edinburgh,  Scottish,  and  Liverpool  rain-tall 


EmsBi  Kiin  omuisi'Hicii  obkciivatioxb.  vol.  xm. 
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observations,  and  sun-spot  measures  l>y  MM.  Schwabe 
Observatory  from  1826  to  isn't. 


> Wolff,  and  tbe  Kew 


lAllLK  3,  p.  t26. 

Annual  .neon-temperatures  by  the  Edinburgh  Observatory  earth-them.o- 
“78?9  8CV°ral  ?UI,>  anmml  eP°ch«  <”*  «'*e  earth-thermometers  from  1837 


J ABLE  •»,  p.  t27. 


Eh-ven  year  means  for  every  successive  year  fmm  1842  to  18, M,  for  the 
_ , mrf  0h8emtor}’  “rth  thermometera  and  Schwabe’s  number  of  new 
.Toups  of  sun-spots,  supplemented  for  the  later  years  by  Kew  observations  • 
Also,  Constants  of  Correction  from  33  years'  observation. 


•»«  y.  140. 

J£T'r]y  °.b8CrVati°M  °f  ,c»»Pen»ture.  by  the  Edinburgh  Observatory 
^ f°r  thC  a"nUal  «**  by  to  the  33  years1 


Means  and  corrections  for  quarters  and  years  of  tl,„  r- ^ 
vatory  earth-thermometers;  in  three  successive  ,.w.  Ed,nb»fgb  Obser- 
for  the  whole  33  year  period.  ' " Jear  P^ods,  and  also 


t,  p.  Till. 

Quarterly  observations  of  temperature  l.v  *t  . 
earth-thermometers  in  the  raw  state  or  wholly  hdm  mrffh  °t»ervatoiy 
cycle,  and  cxhi„i,iu8  therefore  •>*  annual 

annual  and  infra-annual  cycle,  dimmed  i„  th.  L..  '',"d  tlw  »>'cnd  mipn,- 
Ubles.  ,ne  s,  u'ral  premluig  pages  ami 

There  are  also  prepared  five  diagnrn.  plates,  whereof 
liito  numbered  10,  represents  *h«  i « 
mometers  within  the  Observatory  grrJUI1(|H  ■ "f  ™r'1'n*u'''^  of  the  ther- 
themselves  on  the  summit  of  the  Calton  Hill  „n  a°  f°baorvator>'  K™unds 
Plate  11,  represents  graphically  m * 8caie  of  ?*W 

f°me  ^rtant  modification!  of  the  curve!  w 'h<‘  T***  °*  Tab,e  2-  with 
to  enable  the  law  „f  time  in  the  passage  of  1 T”l  ^ P°i"t'S  °f  obse™«ion, 
respeeted ; and  to  give  their  fid,  ence 7 * ^ SoiI  to  be  duly 

tZ  irrr  nw  ^ 4e  ,mportant  »upra-aimual 

i JAte  12,  deals  similarly  with  th« 

Priety  of  the  modifications  ilnded  toi^f  “ 3'  - P-es  the  pro- 
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Plato  13,  with  Table  4. 

Plato  14,  with  Table  5 ; showing  therefore  the  beginning  of  the  infra- 
annual  cycles  of  temperature,  which  seem  to  be  exceedingly  numerous  anil 
violent,  hut  not  to  In-  distinguished,  by  such  dark  instruments  as  thermometers, 
as  to  a solar  radiation,  or  terrestrial  climate,  origin. 

And  Plate  15  with  Table  7. 

I 'pun  these  data  I founded  a discussion  communicated  to  the  Hoyal  Society 
of  London,  on  March  3,  1 -**70  ; and  resulting  as  I Iio|h-  in  the  discovery  of  one 
infra-annual  cycle  of  heat  of  the  duration  of  (175  year  ; anil  of  three  supra - 
annual  cycles  of  the  lengths  respectively  of 

3 d year 
II  I year,  and 
40,  or  more,  years. 

For  (he  particulars  of  these  cycles,  and  their  probable  cause.  1 beg  to  refer 
to  the  |>aper  mentioned. 
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IRSKKVATORY,  EdINBUKUH,  FROM  I860  186A  INCLUSIVE. 
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+ 02 

47-75 

11 

47-66 

+ .02 

+ •03 

47-71 

18 

17-65 

+ 02 

-.01 

47-66 

...... 

25 

47-57 

+ 02 

•<KI 

47-59 









J1«I.  4 

47-50 

+ 03 

+ 02 

4755 

1 1 

47-40 

+ -03 

+ •01 

47.47 

18 

47  31 

+ •03 

+ 03 

47-40 

25 

47-30 

+ 03 

-02 

47-31 







...... 

April  1 

47-25 

+ -02 

- -02 

47-25 

8 

47-17 

+ 02 

•UO 

47-19 

15 

47-09 

+ 02 

- 01 

47  10 



22 

47-04 

+ 02 

-.02 

47  04 

29 

46  90 

+ •02 

-.01 

46*97 

— 



! 

...... 

M&V  6 

46-92 

+ 01 

-04 

46B9 

13 

46-79 

+ 01 

+ 01 

46-81 

2o 

46-75 

+ *01 

-•01 

4675 

27 

46-70 

+ .01 

- 02 

46-69 





June  3 

46-67 

•00 

-.04 

46-63 

10 

46-62 

410 

- -00 

46-56 

..... 

-17 

46  59 

•OO 

-•1)5 

46-51 

■ . . . 

24 

46.57 

•00 

--Ot> 

46-51 

July  1 

4654 

-01 

-0*1 

4649 

8 

4655 

-.01 

- 07 

4647 

IS 

46  51 

-.01 

-07 

4640 



...... 

22 

46*53 

-.01 

-02 

46-50 

...... 

...... 

■ 

29 

46*54 

-.01 

-•06 

46-47 







Aug.  5 

46.57 

— 4)2 

-•06 

46-49 



1 

! 



/,  or  6 French  Foot  dwji  Therm. 


r 

Uncvr- 

reeled. 


Corrib 
(ten  fur 
fill  mbit. 


5020 
50*19 
50  10 
4D-5B 
49  37 

48-96 

45- 74 
47-68 
40*70 

46- 17 
4562 
45  I A 
4500 
4493 

44*50 

42-58 

42-73 

42-20 

4230 

4212 

42-31 

42-67 

42-62 

42-41 

41-92 

41-38 

41-35 

41- 73 

12-  i 2 

42- 70 
42  23 

13- 60 
N 23 
4 4-44 

14- 59 

(too 

•IS- Its 

46- 70 

47- 37 

4804 

48- 86 
49*4 
51-10 
50-23 

JO- 14 


•00 

•00 

.00 

.00 

.00 


Cnrrec- 
tkm  for 
Air. 


- -05 
-02 
.00 
•05 
•00 


•00  - -03 

•00  -OO 
•01)  + -09 

-00  4-  03 

-01)  + -04 

•01)  + -05 


-00 

4H> 

-00 

•00 

•00 

•00 

•00 


•00 

•0(1 

•00 

•00 

•00 

•00 

•00 

•00 

•00 

•OO 

•00 

00 

-00 

-00 

*00 

•00 

-00 

-00 

-OO 


- -04 
-02 
-03 
-01 
-.03 

-08 

-0| 

-•03 

-04 

-•08 

12 


•07 

•M 

•14 

•0! 

-12 

*12 


-r-01 
+ 02 
+ •06 

+ 03 
+ -00 
+ .03 
-•03 


•on  -09 

•00  +.01 
•OlJ  - -03 
•00  - -02 

*00  -00 

•00  + -03 

•OO  - 112 
•00  I - o i 


Therm. 

ur  3 French  F«1  d««p  Tlicrm. 

V 

«8urf«r* 

Tkenn. 

T. 

« Air 
Therm 

<&. 

reeled. 

r 

IWM- 

reeled. 

Cnrr»HV 
linn  for 
C >)ii  inn 

Correc- 
tion fur 
Air. 

Or- 
j reefed. 

A 

50-15 

50-30 

•00 

-07 

50-23 

49  40 

I 55-5 

50-17 

50-80 

-00 

-01 

50-79 

49-50 

522 

50-10 

49-71 

-00 

-00 

49.71 

43  50 

SOI 

50-53 

49-29 

*00 

- -06 

49. 23 

50-50 

56-0 

49-37 

•IS  48 

•00 

-•01 

48-47 

43-50 

494) 

49  95 

4778 

*00 

-•07 

47-71 

45-70 

54-2 

48-74 

4618 

.00 

-•03 

46.45 

41-90 

480 

47-77 

44-51 

•00 

-•09 

44*42 

31-50 

35  0 

46-73 

43-27 

•00 

•OO 

43  27 

37-60 

43+1 

46-21 

43  OS 

•00 

— -OB 

43-00 

40-20 

S3- 

45-67 

4252 

•00 

-■09 

42  13 

38-40 

44  0 

45-20 

42  20 

-00 

“•08 

42  12 

•10  20 

51-9 

45  02 

43-29 

•00 

-•01 

43-25 

42-20 

48  0 

11.99 

43  20 

•00 

-•08 

43-12 

33-80 

33-8 

11-53 

40-40 

■00 

+ 01 

40  1 1 

30-80 

390 

42-84 

39-32 

•00 

+ -06 

39-38 

28-30 

30  3 

12-76 

38- in 

-00 

+ 01 

38  II 

29-90 

| 360 

42-17 

38-20 

•00 

-•06 

38-14 

41-30 

19-0 

42-30 

39-90 

•00 

-01 

39  89 

39-10 

420 

42-13 

3990 

■00 

+-01 

1 39  91 

34-60 

389 

42-28 

41-13 

•on 

-•07 

11  nr. 

•10-410 

164 

42  65 

42-30 

•OO 

-.04 

42-26 

39-70 

<66 

42-82 

40  51 

<10 

-.01 

40  50 

37-40 

12-0 

42-44 

39-79 

-00 

+ -<M 

39-83 

31-40 

34-2 

41-91 

36-44 

•00 

IK) 

38-41 

30-56 

382 

41.34 

36-10 

•OO 

-08 

38-02 

3900 

519 

41-31 

3958 

•00 

-09 

3949 

41-40 

534 

41-71 

41-61 

•no 

-•05 

■11-56 

42  30 

ill-3 

42  29 

12  10 

•ou 

-■05 

42-05 

40-80 

495 

■12-66 

•13  23 

•00 

-•4)8 

43-15 

43-50 

530 

42  20 

43  33 

•00 

--OG 

13-20 

42-80 

501 

43-52 

44-45 

-00 

— -M 

44  31 

is.  80 

60-5 

4 4-22 

45-59 

*00 

+ 01 

15-60 

39  40 

45-1 

14-41 

44-70 

•00 

-•01 

44  06 

44-70 

493 

14-55 

44-80 

•00 

-•07 1 

44-73 

44-20  I 

52-5 

41  88 

47.20 

*00 

-•14 

47-08 

52-50  1 

M3 

45-86 

4B-2ri 

-00 

-•19 

4B-07 

Si4M 

65-2 

46-59 

49-2-1 

•on 

-•16 

49-08 

52-00 

630 

47-26 

50  31 

*00 

- *1 7 

50- 14 

53-20 

64-2 

47-97 

5203 

•00 

-08 

51-95 

52-50 

57-9 

46-72 

5196 

-00 

“•20 

51-76 

53-60 

Ofl-S 

49-40 

54.00 

-00 

“19 

53-61 

56-50 

07-2 

51-09 

5320 

-00 

+ 01 

53-21 

51-20 

62-0 

50-1 1 

01-62 

•00 

-17 

51-45 

50-08 

65-1 

50-02 

52-69 

OO 

-•15 

n 

6254 

65-7J 

64-4 

Digitized  by  Goo 
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f,  or  24  French  Foot  deep  Therm. 

/,  i*  12  French  F*i*4  deep  Therm. 

lure. 

Um* 

Joc4»hL 

ICarroc* 
' <ioo  for 
CoJamu 

Corroe- 
tiuft  for 
Air. 

l!  L 

Oir- 

, reeled. 

Cm*- 

nxU«L 

Cnrrec- 
f»«»t»  fur 
Column 

Corroe- 
1i«»n  for 
Air. 

r 

| <&. 
reeled. 

1867 
AOjj.  12 

46-64 

--02 

-09 

! * 
4653 

e 

I « 

19 

4666 

— -02 

-00 

1661 

...... 

26 

4670 

-•02 

- -06 

•1662 



Sc|>t.  2 

4675 

-02 

-•03 

4670 

9 

1 46*85 

-02 

- -o« 

46-77 





10 

1 4669 

-02 

-02 

46  85 

23 

16-96 

i — -02 

-03 

1 46-91 

1 

30 

47-05 

-•02 

-•03 

47-00 



1 

Oct,  7 

^ 47  07 

-•01 

•00 

47-06 

14 

47-16 

- -01 

-•01 

47-14 

...... 

21 

47-24 

- 01 

- -03 

47-21 



2S 

! 47  29 

-01 

+ 01 

47-29 

1 

Nor.  1 

47  37 

00 

- 02 

47-35 

it 

47  41 

-00 

+ 01 

47-42 

IS 

47-47 

.00 

+ 01 

47-46 

24 

4753 

•00 

+ 01 

47-54 

Dec.  2 

47-50 

+ -0I 

+ 08 

47-59 

t 

47-58 

+ 01 

+ *02 

47  6 1 

16 

47  64 

+ -OI 

-02 

47  63 

23 

4743 

+ 01 

+ •02 

47-66 

...... 

30 

47-63 

+ •01 

+ •03 

\m. 

Fnr4  6 

47-63 

+ •01 

+ 03 

47-67 

13 

47-62 

+ 01 

+ 03 

47-66 

20 

47-62 

+ •01 

+ 05 

47-68 



27 

47-61 

+ 01 

•00 

47-62 



Feb.  3 

47-44 

+ 02 

+ 05 

47-61 

...... 

10 

47-55 

+ 02 

-01 

47-56 

17 

47-50 

+ 02 

+ 01 

47-53 

24 

47-47 

+ 02 

- 02 

47-47 

Mar.  2 

47-40 

+ 03 

-00 

47-43 

...... 

9 

4734 

+ •03 

+ •01 

47  38 



16 

4732 

+ •03 

-03 

47-32 



23 

47-22 

+ 03 

+ 03 

47-28 



30 

47-20 

+ 03 

-02 

4721 

Ipril  6 

47-14 

+ 02 

-02 

47-14 

•••••• 

13 

47-08 

+ 02 

-02 

47-08 

S0| 

47-02 

+ 02 

-00 

47-0-1 

27 

46-97 

+ •02 

-01 

46-98 

<av  4 

46-95 

+ ■01 

-•04 

46  92 

II 

46-91 

+ 01 

-•01 

46-88 

...... 

is 

46-87 

+ 01 

-02 

46-86 

25 

46-86 

+ 01 

-•06 

46-81 

'me  1 

4683 

•00 

— 00 

46-77 

...... 

8 

rbnittfil  t 

3 be  «li  nerved. 

i IS 

Omitted  t,o  to  otj&erved. 



...... 

*DI»bc*UU  A»T*i)K«JOOAL  <IMKXVAT10*S.  TOfc.  X1U. 


r,  or  6 French  Feet  iWp  Therm. 

or  3 French  Ftet  deep  Thnrin. 

or  Surface 
Therm. 

T. 

or  Air 
Tbrrm. 

.A 

L-  near- 
i«IhL 

Cnrrec. 

l»Ol5  fl* 

Column 

Correc- 
tion for 

Air. 

! <&. 

«*cUd. 

V 

Uncnr- 

rected. 

Corrce- 
tboti  for 
Column. 

Correc- 
tion for 
Air. 

<5*. 

reeled. 

5055 

•00 

-.20 

50-35 

53  15 

-oo 

-•28 

52-67 

57-SO 

730 

50+9 

•00 

4 01 

5093 

53  83 

•oo 

+ •12 

5395 

52-80 

46-5 

51-21 

•00 

-12 

SI-OS 

13-90 

•00 

-14 

53-76 

55-80 

61  2 

51-32 

•00 

-4)4 

51  28 

53-51 

•00 

-•01 

53  50 

51-10 

54-3 

51-41 

•00 

-12 

5 1 -32 

33-18 

•00 

-15 

53*03 

53-90 

611 

51-33 

-IJ0 

— -01 

51-30 

52-90 

■00 

-01 

52-89 

48-60 

51  2 

51-13 

•00 

- 4)5 

51  08 

51-77 

-00 

—07 

51-70 

■ IF  ■ 

570 

50-80 

•00 

-4)4 

50-76 

51  30 

•00 

-05 

51-25 

50- 10 

54-8 

50*42 

•oo 

+ 02 

5044 

49-1 B 

■00 

+ 01 

49  19 

43  20 

47-8 

49  00 

•00 

+ -01 

49  61 

18*18 

•00 

-01 

48-17 

46-20 

49  0 

4933 

•00 

— *06 

49  27 

18  80 

•00 

-09 

48-71 

48  80 

56-8 

49  15 

•00 

+ 01 

19  19 

48-86 

•00 

+ •06 

48-92 

40-04 

44-2 

48  83 

•00 

-.03 

48  SO 

47-12 

•00 

-06 

4700 

45-60 

53-3 

48-13 

•00 

+ .o:i 

48-16 

40-33 

•00 

+ -02 

4635 

41-50 

43  8 

47-67 

•00 

+ 02 

47-09 

4562 

-00 

+ -01 

45  63 

37-90 

44  8 

47-20 

•oo 

+ 01 

47  21 

41  20 

•00 

-•02 

44-18 

40-40 

464 

46-30 

•00 

+ 11 

16-4 1 

43-93 

-00 

+ 14 

4407 

31-00 

276 

45-76 

•00 

+ 02 

45-78 

41+3 

•00 

-00 

41-83 

36-40 

41S 

45-20 

•00 

-4H 

45-22 

4291 

-00 

— 08 

42-80 

15-40 

53-2 

45  05 

•00 

+ •02 

45  07 

4205 

-00 

•00 

42  05 

42-3 

44-69 

•00 

+ 03 

44-72 

4266 

•00 

+ •03 

42-69 

36-80 

394 

44-35 

•00 

+ 03 

44-36 

40-90 

•00 

+ 4)1 

40-91 

35-00 

39-0 

4376 

-00 

+ •02 

43-78 

42-60 

-00 

+ 02 

42-02 

36-40 

39-7 

43-40 

-00 

+ 04 

43-44 

41-39 

■00 

+ 4)4 

41  43 

32-80 

35-2 

43  22 

-00 

-03 

43-19 

39-92 

•00 

+ 4)0 

3998 

3900 

46  2 

42-90 

•00 

+ •03 

42-93 

41-10 

-00 

+ 4)4 

41  14 

34-40 

36  1 

42-90 

•00 

--03 

42-87 

40-50 

•00 

-4)7 

40-43 

41  90 

49  6 

42-88 

•00 

-01 

42-87 

41-32 

-00 

-•04 

41-28 

39-20 

45-8 

42  96 

•00 

- 04  ; 

42-92 

41-21 

-00 

— 4)9 

41-15 

4360 

52-8 

43-18 

•00 

-•01 

43-17 

42-53 

00 

-•02 

42-51 

38-10 

45-6 

43-37 

-00 

■ 00 

43-37 

41-94 

•00 

— *02 

41  92 

36-90 

44-3 

4.1  29 

•00 

-.00 

13-23 

42-53 

•00 

-•11 

42-12 

45-40 

56-0 

42  II 

•00 

+ 02 

42  43 

43-00 

•00 

+ 04 

43-04 

35-50 

37-9 

4249 

•00 

-04 

4245 

42-70 

■00 

-4)8 

42-62 

44-40 

53-0 

43-79 

-00 

-04 

4375 

44-23 

-00 

—07 

44-16 

43-60 

51  6 

44-10 

• .00 

-05 

44-05 

43  21 

-00 

— -08 

43  13 

42  50 

52  8 

44-18 

■00 

-4)1  1 

44-17 

4460 

-00 

—01 

44-59 

43-20 

460 

44-56 

•00 

-•03 

44-53 

45.25 

•00 

-05 

45  20 

4510 

49-8 

44-93 

-00 

-07 

41-86 

45-72 

-00 

-12 

45-60 

41-00 

580 

45-28 

•00 

-08 

45  20 

-1649 

•00 

— •13 

46-36 

4950 

59  2 

45  S3 

*00 

-05 

45-78 

47-50 

•00 

—07 

47  13 

50  60 

5-10 

46-50 

•00 

-12 

46-38 

48-46 

•00 

-•19 

48-27 

51-60 

47-01 

•00 

-•11 

46-90 

49-49 

-00 

-•18 

49*3 1 

52-51 

63-7 
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Observations  ok  the  Eaktii-Thbhmometeiis  at  the 


I 


/,  or  8 Fraucli  Feat  deep  Tlienn. 


46-7 

44-2 

43*0  50-.I 

46- 00  54-3 

44  30  56-5 

33-00  ! 6 o-6 

47- 60  58-7 

32- 00  62-8 

64-60  62  8 

58-40  66-0 

38-00  64-5 

57  20  02-3 

38  20  03-2 

53-60  64-1 

5300  63-8 

51  30  66-3 

65-0 

j 39-2 

56-40  63-3 

45-90  50-6 

49  20  54-2 

50-00  532 

51  25  56-0 

56-40  62-0 

42-60  44-8 

42-80  46-2 

4490  53-0 

40-10  46-1 

42-90  46-3 

40-50  j 400 

33- 00  i 331 

32-60  I 33-7 
10-60  I 49-9 


Royal  Observatory,  Edinburgh,  from  18«o-180ft  inclusive. 


T 19 


ltca  & Frtitecb  Feet  deep  Therm. 


> 

Cor- 

reeled. 


ig  '.«r  12  French  Fort  deep  Tbi-rin. 


r,  or  24  French  Foot  deep  Thunu. 


l»l»Uv 

Uncor- 

r-clisl. 

CotTW- 
ti>  a*  fur 
Column. 

Coerce- 
linn  for 
Air. 

Cur* 

roete.1. 

1869. 
Muy  3 

47-33 

+ 01 

•00 

47-31 

10 

47-28 

+ 01 

+ 01 

47-26 

17 

47-23 

+ 01 

-4)1 

47-23 

24 

47-18 

+ •91 

-02 

47  17 

31 

47-16 

+-•01 

-03 

47-14 

Julie  7 

47-14 

•00 

-06 

474)8 

H 

47  07 

-00 

-04 

4703 

21 

1707 

■00 

-.05 

474)2 

28 

47-06 

•00 

— •03 

47  01 

July  5 

47-00 

-01 

- -06 

46-99 

12 

4705 

-01 

-06 

46-98 

IL> 

4705 

-01 

-•03 

46-99 

26 

47-06 

-.01 

-.05 

47-00 

Aug.  2 

47-07 

-•02 

-4)6 

46-99 

9 

47-10 

-02 

-•06 

47  02 

16 

47  16 

-02 

-•06 

47-08 

23 

47-19 

-02 

-06 

47-11 

30 

47-23 

-02 

-01 

47-17 

8r|)4.  6 

47-30 

- 02 

-416 

47-22 

13 

47-33 

-02 

—01 

•17-30 

2o 

17  41 

-02 

-02 

47  37 

27 

47-18 

- 02 

-02 

47-14 

Oct.  4 

47-56 

—01 

-4)3 

47-52 

11 

4763 

-01 

-05 

47-59 

18 

47-66 

-01 

+ -01 

47-88 

25 

47-74 

-01 

+ 4)1 

47-74 

Xp*.  i 

47-82 

-00 

+ 02 

47-84 

6 

47  86 

•00 

+ 4)1 

47  67 

15 

17  90 

♦00 

+ 4)1 

47  91 

22 

17  93 

-00 

+ •03 

47  98 

29 

47-97 

•00 

+ 06 

48-03 

Dec.  6 

46-01 

+ 01 

+ 05 

48-07 

13 

18-07 

+ •01 

-0| 

4+07 

20 

18-06 

+ •01 

+ 03 

48  10 

27 

48-01 

+ 01 

+ 4)7 

4 8- 12 

46  17 
45-21 
45-47 

— -08  46  30 

— 10  46-32 

— -20  I 47-72 

— 12  49  13 

-•16  49-13 

— 15  51-91 

-.17  5356 

— 14  53-85 

— II  I 54-81 
-•10  : 57-00 

— •14  51-66 

-•14  ! 53-68 
-•17  j 33-45 
-•16  54  19 

— 06  S 55-15 

— 14  I 54-02 

4- -01  ! 53-82 
-•01  52  62 

-•01  5227 

— 05  ! 32  03 

— 13  ; 32  21 
4- -08  I 30-07 
+ -OI  48-58 
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INTRODUCTION. 

In  the  month  of  Soptcmlier  1858,  Her  Majesty’s  Government,  unsought,  applied  to  me 
as  Astronomer- Royal  for  Scotland  to  j>erform  in  this  Observatory  for  the  Registrar- 
General  of  Births,  Deaths,  ami  Marriages  in  Scotland,  an  important  work  similar  to 
tlmt  which  is,  and  hail  been  long,  performed  for  the  Registrar-General  of  England,  in 
the  Royal  Observatory,  Greenwich. 

This  application  was,  to  deduce  from  the  observations  taken  twice  a-day,  under  the 
auspices  of  the  Scottish  Meteorological  Society,  by  about  fifty  observers  more  or  less 
all  over  the  country, — hard-working,  conscientious,  self-sacrificing  men,  to  whom  the 
whole  community  is  eminently  indebted, — certain  monthly  and  general  results  for  each 
and  all  of  the  stations,  results  supposed  to  be  important  for  medical  climatology  and 
its  influence  on  popidation  and  national  welfare. 

The  system  had  already  been  arranged,  commenced  ami  most  satisfactorily  carried 
on  since  1856  by  Dr  James  Stark,  Statist  in  the  Registrar-General  for  Scotland’s  office, 
and  at  that  time  also  Secretary'  to  the  Scottish  Meteorological  Society.  To  Dr  Stark, 
therefore,  is  due  any  merit  which  the  plan  may  possess  for  its  intended  purposes ; 
and  to  his  union  in  himself  (I.)  of  a knowledge  of  what  was  required  in  a certain 
Government  department,  (2.)  an  ability  to  get  these  desiderata  furnished  by  the 
numerous  and  widely  scattered  correspondents  of  an  independent,  voluntary  and  then 
only  just  started  scientific  Society,  and  (3.)  a genius  for  medical  statistics  together  with 
a taste  for  hard  work  that  never  knew  what  it  was  to  be  weary,  to  all  these  several 
qualities  uniting  in  him,  it  is  largely  owing  that  Scottish  Meteorology  has  had  the 
advantage  of  an  abundant  and  methodical  exposition  every  month  since  the  beginning 
of  1856  which  it  never  enjoyed  before. 

Hence  I had  merely  to  devise  in  1858  how,  with  most  advantage  to  Government  and 
least  interference  with  the  astronomical  work  of  the  Edinburgh  Observatory,  the  heavy 
arithmetic  of  nearly  41,250  observations  every  month  could,  when  it  fell  from  Dr 
Stark’s  original  and  practised  hand,  be  best  continued  ; and  such — assisted  most  ably, 
and  in  fact  the  chief  work  performed,  by  the  first  and  second  assistants  in  this  Obser- 
vatory and  with  the  aid  of  a small  grant, — has  been  my  part  ever  since ; i.e.,  on  the 
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seventh  day  after  the  conclusion  of  each  month  to  famish,  from  the  Society’s  schedules 
of  observation  and  for  immediate  printing  by  the  Registrar-General,  the  meteorological 
elements  for  six  of  the  towns  of  Scotland ; and  on  the  thirty-first  day  after  the  con 
elusion  of  each  quarter  to  send  in  similarly  the  meteorological  elements  for  both  towns 
and  country  to  the  extent  of  fifty-five  separate  stations,  and  to  exhibit  the  results  both 
singly  and  collectively  in  six  Atlas-sized  MS.  sheets 

of  Jrt  a,S°  bT  in  th0  habit  °f  «Wi"8  • *«*  digest  of  the  mean  weather 

oi  certain  of  the  towns  taken  as  one,  and  also  of  the  whole  of  the  stations  taken  as  one 

for  cad.  month ; and  comparing  it  with  the  respective  means  oftho  same  month  in  former 
jean.,  beginning  with  1856.  For  such  purpose  we  had  to  open  a running  account  of 
the  mean  Mofoorologic  items  in  two  separate  hooks,  one  for  the  towns  alone  and  the 
other  for  the  towns  and  country  stations  combined ; and  they  now,  after  thirteen  vears 
present  so  trusty  a body  of  numerical  information  (derived  from  no  lass  X,"  slvm 
million  and  twenty-five  thousand  observations)  wherebv  t<>  t „ 

- — - — • a-  * »»>  a 

of  our  own  computing  room.  Hence  the  -r  . , ' tlle  waUs 

relations  to  exact  meteorology  may  be  approximately  judged  ^ ** 

(1.)  A list  of  the  stations  and  observers  in  December  1858  - 

3 t ,St  , ;,atl0:,S  and  obsc™  ™ September  1871;  and 

(•  ) An  explanatory  letter  on  certain  points  from  the  present  excellent 

rB  Ur>  ° ' K>  Scottwh  Metrological  Society,  Alex.  Buchan,  Esq. 
In  addition  to  which  I luivc  only  to  stilt**  tint 
have  been  gone  over  both  separately and  independent  b^^  ^ ***** 

Cowper,  a young  man  who  has  given  himself  to  this  w l Pnnt,ne  Mr  Alexander 
and  from  whose  conscientiousness  and  ability  combin  ' Tr  i l‘nthusia*ni’ 

oi  his  ultimate  success  in  scientific  computations  ,h  . 1 1°  th°  higl,est  hoP“ 

kind  to  him  in  his  physical  constitution  ml  l ” ' uat,lrc  llas  not  been  hitherto 
occupations,  ‘ cons«,tut>«».  bas  deharred  him  from  almost  all  other 
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DOCUMENT  L 

Acceitbd  Stations  ok  the  Scottish  Meteorological  Society  for  the  Quarter 

ending  December  1858. 


Station. 

Count  /. 

East  Yell 

Sltcduid 

Btvasay 

Shetland 

S«  ml  nick 

Oikney 

J1  -.11180  of  Tongue 

Sutherland 

Seourie 

Sutherland 

Harrin 

Inverness 

Stornoway 

Ross,  Isl  of  Lewis 

Culloden 

lowrnnt 

Elgin 

Elgin 

Castle  New* 

Stral  li'loii,  A U r 
(Uto 

Bni-tuur 

AUrdeim 

Abonkwo 

Aberdeen 

Bancnorr 

Ktneanline 

Fetu-rcairu 

Kincardine 

Montrose 

Forfar 

Arhroath 

Forfar 

Barry 

Forfar 

Kettins 

Forfar 

Perth 

Perth 

Trinity  Gosk 

Perth 

Taymouth 

Perth 

Tyndrnm 

Perth 

Pittenvetn 

Fife 

Observer. 


ILik-ht 
above 
S.  a'.rrf  1 


Mr  Aw.  If  MatbowBon,  Schoolmaster,  Ac. 

Iter.  Z.  M.  Hamilton,  Minister  of  liressay 

Rev,  Charles  Clouston,  Minister  of  Sand- 
wick 

Robert  HonLurgh,  Ksq.,  Factor  to  tbe 
Duke  of  Sutherland 

John  Siiugwon,  Em].,  Accountant  to  tho 
Duke  ol  Sutherland 

F.  \V.  J.  Thomas,  Lieut,  Com.  II  .M  C. 
Woodlark 

James  Kerr.  Insjiector  of  Works  to  Sir  J. 
Matheson,  Bart.,  M IV.  F.R.8.,  Ac. 

Arthur  Forbes,  Esq.  of  Cullodon 

William  Cleddes,  51  D,  H.E.I.C.S. 

M r Alexander  Walker,  Gardener  to  Sir  C. 
Forbes,  Hart. 

James  t'ameron,  Esq.,  M.D.,  and  Thomas 
I’esree,  Esq. 

Thomas  David  Gray,  Esq.,  and  Alexander 
Cmieklhanki  f>q.,  A.M. 

Mr  Alexander  Grant,  Ganlener  to  Alex- 
ander Thomson,  i'.'eq . of  Banchory 

Mr  Archibald  C.  Cameron,  AM,  School 
master,  Ac. 

Mr  Janies  Campbell,  Curator.  Montrose 
Museum 

Alexander  Brown.  Esq. 

Mr  James  Proctor,  Schoolmaster 

Mr  James  Gikb,  Schoolmaster.  Ac. 

Lieut.-Gen.  Lindsay,  ILE.I.C.S. 

Mr  R.  Wylie,  Schoolmaster,  Ac. 

Mr  Peter  Murray,  Gardener  to  Marquis  of 
Bread  alkane 

C.  H.  Gustaves  Thoet,  Esq.,  Manager  of 
the  Mines 

Mr  David  Tennant,  Schoolmaster 
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Station. 

Comity. 

Kookton  (I.l-vcu) 

Fife 

Balfour 

Fife 

Stirling 

Stirling 

MillScld 

Stirling 

Otter  House 
Calltou  Mor 
Eaadale 

(Loch  Fine)  Ar- 
gyll 

(Lochgilphead) 

Argyll 

Argyll 

Oban 

Argyll 

Moil?  Hone 

Argyll 

Godgirtb 

Ayr 

Greenock 

Renfrew 

Paisley 

Renfrew 

Glasgow 

Lanark 

Bail  lies  ton 

Lanark 

Xewliston 

Linlithgow 

Edinliurgh 

Edinburgh 

Dalkeith 

Edinburgh 

Smeaton 

Haddington 

East  Linton 

Haddington 

Tlmruton 

Haddington 

Tester 

Haddington 

Thirleatano 

Berwick 

Mungo's  Walls 

Berwick 

Milne- Gradeii 

Berwick 

Stolo 

Peebles 

llowbill 

Selkirk 

Makentoun 

Roxburgh 

Dmmlanrig 

1 Dumfries 

Waolockhead 

1 Dumfries 

Kirkpatrick- 

Juxtn 

Dumfric 

\V.  M-O.  Millar,  Em|. 

Mr  James  I)cwar,  Gardener  to  Admiral 
Bethune 

Coriorala  Grehan  »n<l  Donator,  for  Lieut. 
K.  K.  Prutt,  R.E.,  Ord.  Survey  Office 

Mr  Geurge  Scull,  Gardener  to  J.  Miller, 
of  Leithcn 

William  Rankiiw,  Esq.,  M.I). 

H*  Martin,  Ekj.,  Factor  to  John  Malcolm, 
fisa.  of  PolUlloeh 

Mr  John  White,  Ovwiwr,  Eavlale  Slate 
Work* 

J.  Bedford,  Esq.,  Admiralty  Sur\*c*jr 

I 

Thomas  Bell,  Esq.,  Civil  Engineer 

John  JoNujth  Burnett,  Esq.  of  Gndgirtli 

, Mr  James  Gardner,  Chronometer  and  Watch- ; 
maker 

j Mr  Jatnc*  Stewart.  Clerk  of  Works  to  | 
Thomas  Coates,  Esq.  of  Fergnslie 

| Mr  J.  Bolin,  Assistant  to  J.  P.  Nicliol,  Emj^ 
LL.T).,  Professor  of  Practical  Astronomy 

Mr  P.  Jsrvie,  Schoolmaster,  Ac. 

Mr  Alexander  Gilson.  Gardener  to  Janie* 
Hogg,  E*q.  of  Newliston 

Lieut.  Woi,  llailey,  R.E.,  and  Major  Cooke, 
R.E.,  Ordnance  Survey  Office 

Mr  Wiliam  Thomson,  Gardener  to  the 
Duke  of  Buccleuch 

Mr  John  Black,  Gurdcner  to  Sir  Thomas 
B.  Hepburn,  Burt. 

Mr  John  Stone,  Merchant 

Mr  Robert  Moismnn,  Gardener  to  Janie* 
W.  Hunter,  £>q. 

Mr  Alexander  Shearer,  Gardener  to  Mar- 
quis of  Tweeddale 

Mr  James  Wkitton,  Gardener  to  Hon.  Sir 
A.  Maitland 

Mr  Janie*  Thomson,  Fanner 

Mr  William  lienwick,  Gardener  to  David 
Milne  Home,  Esij. 

Mr  Jam*  Anderson,  Gardener  to  Sir  G. 
Montgomery,  Burt,  M.P. 

Mr  John  Mathieson,  Gardener  to  the  Duke 
of  Buccleuch. 

General  Sir  T.  M.  Briahaoe,  Bart.,  Pnwident 
Royal  Society  Edinburgh,  Ac. 

Mr  James  MTntosb,  Gardener  to  the  Duke 
of  Buccleuch 

Mr  G.  Dawson,  Schoolmaster,  Ac. 

Mr  William  Tail,  Schoolmaster.  Ac. 
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57 
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57 
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DOCUMENT  II. 

Acckitkh  Stations  ok  the  Scottish  Meteorological  Society,  for  the  Quarter 

ending  June  1871. 


Stalina. 

C’»auty. 

Obaewtr. 

Kri*ht  1 

ubovo 

Xarth 

Latitude. 

W**t 

.rfiagilmU-. 

Tcvl. 

10 

Ilnrsaay 

Shetland 

Rev.  Z.  M.  Hurndton,  IUJ.,  Minister  of 

lltt'NKUV 

*25 

GO 

1 H> 

Sand  nick 

Orkney 

Her,  (jliarlt'M  Cloiiaton,  LL. D.,  Minuter  i>f 
Sandwich 

59 

3 18 

Kirk«n»ll 

Orkney 

Mr  J.  0.  Ivcrack 

10 

68 

56 

2 5e 

lluuite  t>r  Tungw* 

Sutherland 

Mr  William  Ingram,  Gardener,  House  of 
Tongue 

40 

58 

30 

4 20 

Swine 

Sutherland 

John  S»ni|*?on.  Etq.,  Aecuuutaot  to  Ike 
Puke  of  Sutherland 

26 

58 

22 

5 * 

Luirg 

Sutherland 

Mr  Jamee  Alexander,  Ground  Officer,  Lairg 

438 

58 

14 

4 23 

Thmruldii 

Sutherland 

Mr  Janicf  MitcbrlL,  Gardener,  DuofoLin 
(untie 

9 

57 

58 

3 59 

Stornoway 

U«us*  ( I*.  of  Lewi* 

Mr  John  Smith,  for  Sir  J.  Malhoxin,  Burt.. 
M.P.,  F.H.S..  Ac. 

70 

58 

12 

0 21 

CulUnJch 

Inverness 

Artliur  Forbes,  Esq.  of  Culludvu 

HI4 

.»7 

30 

4 7 

iMinvcguti 

Invi-nnuH 

Mr  II.  Mackintosh 

16 

57 

26 

C 30 

Elgin 

Elgin 

J,  Martin,  Esq.,  Elgin  Institution 

SO 

57 

38 

3 Hr 

Jiru«rimr 

Alivnlctii 

Mr  Jamm  Aitkvii 

1114 

57 

0 

3 24 

New  I'itsbgo 

Alierdeeii 

Mr  David  Stnrruek,  Scboolaunter 

501 

57 

35 

2 !« 

AWnlreii 

A benign 

Kev.  .Alex.  Beverly,  and  Alex,  (‘raickthank. 

102 

57 

8 

2 7 

Kettorniirn 

Kincardine 

E**!-,  A.M. 

Mr  Arcb.  C.  Cameron,  A-J4.,Scii<K»lm*8ter. 

247 

56 

53 

2 34 

Montrose 

Forfar 

Ac. 

Mr  James  Campbell,  Curator,  Montrose 
Museum 

14 

66 

43 

| 2 *20 

Arbroath 

Forfar 

Alexander  Urown,  Esq.,  LE  D- 

71 

50 

34 

2 :io 

Kelliue 

Forfar 

Mr  James  Gibb,  Schoolmaster,  Ac. 

228 

56 

32 

3 16 

Burry 

Forfar 

Mr  James  1‘roctor,  A M..  School mnster,  Ac. 

:ie 

56 

31 

2 45 

DuimIw 

Forfar 

Mr  William  Rosa  M'Kclvie,  Curator  of 

164 

Sfi 

29 

2 57 

IVrili 

Cemeteries 

Mr  James  M' 'GUehan,  GardeneT  to  Gen.  5>ir 

06 

66 

23 

3 26 

Trinity  Oiok 

Forth 

A.  Lindsay,  K.C.B.,  R-A. 

Mr  U.  Wylie,  Schoolmaster,  Ac. 

133 

56 

20 

3 42 

Nookton  (Loven) 

Fife 

W.  M‘G.  Millar,  Esq- 

80 

56 

11 

3 3 

Fife 

Mr  Jumes  Dewar.  Gardouer  to  Admiral 

130 

66 

11 

3 5 

Dollar 

Clackmannan 

Betbune 

John  M.  Stiachan,  Esq.,  M.D„and  Mr  John 
Westwood 

174 

56 

10 

3 311 
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Station. 


Canlrow 
B allorb  Cut]* 

L' (lino  !uw 

Callton-Mor 

Eallabua  (Islay) 

Greenock 

Paisley 

Auchendranc 

Girran 

Glosgotr 

Hailliceton 

Duugln*  Castle 

Edinburgh 

I-cith 

Dalkeith 

Smeatoo 

East  Linton 

Tnurston 

Tester 

Thirlostnne  Castle! 

Milne-Graden 

North  Esk  Reeer- 
voir 

Stobo  Castle 
Bowhill 
Mnn-baugh 
Drain  lanrig 
W unlock!:  end 
Kirkpatrick  Juxts| 
Cargen 
South  Cairn 


County. 


Dumbarton 

Dumbarton 

Argyll 

(Lochgilphead) 

Argyll 

Argyll 

Renfrew 

Renfrew 

Ayr 

Ayr 

Lull  ark 

Lanark 

Lanark 

Edinburgh 

Edinburgh 

Edinburgh 

Haddington 

Haddington 

Uaddingt.m 

Haddington 

Berwick 

Berwick 

Peebles 

Peebles 

Selkirk 

Roxhiitgh 

Dumfries 

Dumfries 

Dumfries 

Kirkcudbright 

Wigtown 


Height 
, above 
See-level. 


Mr  .John  Fleming.  Gardcnor  to  J.  W.  Hums. 
Esi),  of  Kilmubcw 

Mr  David  Hill,  Gardener  to  A.  S.  Dennis. 

loon  Broun.  E«|. 

Mr  John  Brodie,  School  master 

Mr  J.  Russell,  Gardener  to  John  Malcolm. 

Ew|.  of  Poltaltnch 
Robert  Ballingall,  Eeq. 

Mr  Jamos  Anderson,  Chronometer  and 
Watchmaker 

Mr  James  Stewart,  Clerk  of  Works  to  T. 

Coates,  E*|.  of  Fergnslio 
K.  ( at  heart,  Eai|„  and  Mr  Kennedy  Ilenrv 
Forester 

Thomas  Anderson.  Eoj. 

Professor  Grant,  Observatory 
Mr  P.  Jarvie,  Schoolmaster 
James  Rum-ell,  Esq. 

Mr  G.  Mastic.  Gardener  to  William  Nelson, 
haij.,  Salisbury  Green 

I Mr  An“™»  Gibb,  Gardener  to  D.  A.  Patcr- 
,K*1-  Bestnlrig  Park 

Mr  William  Tliomeon,  Gardener  to  the  Duke 
of  Ikiectaticli 

Mr  John  Black.  Gardener  to  Sir  Thomas 
Hepburn,  Bure. 

John  Stone,  Mfiduui t 

Mr  Robert  Fender,  Ganlener  to  James  W 
Hunter,  Em. 

Mr  Alexander  shearer.  Gardener  to  Marquis 
1 wccdiJalo 

Mr  James  WUiMon,  Gardener  to  Earl  of 
Jvsftaueriuile 

D 

Mr  John  Garnuck 

Mr  James  Fraser,  Gardener  to  Sir  G.  Mont- 
gomery, Bart, 

' oMlnecleuch*00  t0  Duke 

Mr  James  Telfer 

G,"i*u'r  40  D-k* 

Mr  Gilbert  Daweon.  Schoolmaster 
Mr  George  Burgees,  Parmer,  Broomlands 

Mt  James  Kennedy,  Partner 


K~t 
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fid 
S3 
#7 
33 
180 
212 
783 
260 
80 
IU0 
100 
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420 
5 58 
100 
1150 
GOO 
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61(1 
191 
1331 
350 
85 
212 


Nnrili 

Lntilmie. 


Wc«4 
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35 
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16 

1 
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5G 
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6 

30 
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47 
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15 

55 
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45 

55 

50 

4 

27 

55 

27 

| 4 

37 

55 

15 

4 

50 

55 

53 

1 4 

18 

55 

52 

4 

6 

55 

35 

3 

52 

55 

56 

3 

10 

56 

58 
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55 

54 

3 
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56 

0 

2 

10 

55 

59 

O 

39 

55 

57 

2 

28 

55 

51 

2 

14 

55 

43 

2 

47 

55 

41 

0 

12 

55 

48 

3 

21 

65 

37 

3 

20 

55 
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66 

65 

29 
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17 

55 

17 
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24 
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18 

55 

18 
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27 

55 
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37 
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DOCUMENT  III. 

Scottish  Meteorological  Society, 
General  Posr-OrncE  Bitldixgb, 
Edinburgh,  2d  October  1371. 

Dear  Sir,— With  reference  to  your  letter  of  the  21st  ult.,  I send  tho  following 
answers  to  the  queries  in  their  order. 

1.  The  observers  are  instructed  to  make  tho  hours  of  observation  Greenwich  Time, 
and  I believe  this  is  adhered  to  at  all  tho  55  stations,  in  so  far  as  each  observer  lias  the 
means  of  doing  it. 

2.  The  mean  of  24  observations  (ono  oaeh  hour)  would  giro  a lietter  daily  mean  than 
the  mean  of  the  maximum  and  minimum  of  each  day.  Wo  cannot  adopt  the  former, 
because  we  have  not  the  oliservations. 

3.  The  mean  of  all  tho  months  gives  a better  yearly  mean  than  the  mean  of  the  two 
extreme  months.  Having  tho  oliservations  we  adopt  the  former. 

The  daily  mean  temp,  might  lie  deduced  from  the  9 a.m.  and  p.m.  observations,  by- 
applying  the  correction  for  hourly  range  for  each  station.  But  such  corrections  we 
do  not  possess.  From  a comparison  of  tho  9 a.m.  and  p.m.  means  of  tho  Society’s 
stations,  it  seems  evident  that  the  correction  for  hourly  range  differs  widely  at  different 
stations.  These  corrections  have  not  yet  been  ascertained  ; and  they  will  not  be  sup 
plied  by  the  oliservations  made  at  the  two  Scottish  observatories  of  tho  Meteorological 
Committee  of  tho  Royal  Society  of  London,  tho  thermometers  at  these  places  being 
respectively  at  heights  of  7 and  41  feet  above  the  ground. 

From  a comparison  of  the  means  of  the  24  hourly  observations  with  the  means  of 
the  maximum  and  minimum  observations,  the  latter  show  a remarkably  close  and  steady 
agreement  with  the  former.  On  this  account  it  is  expedient,  in  the  meantime,  to  adopt 
the  mean  of  the  maximum  and  minimum  tenqieratures  as  the  approximate  mean,  and 
as  at  all  events  closely  agreeing  with  the  true  mean. 

4.  The  minimum  spirit  thermometer  docs  doubtless  not  give  the  minimum  of  the 
night,  except  in  those  cases  when  that  minimum  continues  long  enough  to  allow  the  spirit 
to  cool  down  to  its  temperature.  The  mean  derived  from  maximum  and  minimum 
thermometers  is  generally  about  half  a degree  higher  than  that  of  the  24  hourly 
observations.  The  peculiarity  of  a spirit  thermometer  pointed  out  in  your  letter  will 
account  for  a considerable  part  of  the  excess. 

The  Society  has  no  standard  size  of  bulb  for  spirit  thermometers,  though  practically 
in  selecting  thermometers  for  tho  stations  I have  by  rough  estimation  endeavoured  to 
secure  uniformity  of  size.  It  is  a point  that  may  well  be  submitted  to  the  Council  of 
tho  Society.  The  Society  has  no  observations  tending  to  show  the  amount  of  error 
arising  from  the  use  of  spirit  thermometers. 

5.  The  question  of  tho  wind  lias  occupied  a good  deal  of  the  attention  of  the  Council ; 
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Imt  tlm  subject  is  a very  difficult  one,  and  the  more  so  the  more  it  is  practically  gone 
into.  How  far  the  observations  represent  the  local  winds  or  t ho  place,  an.l  how  far 
they  represent  the  general  movements  of  the  air  of  which  the  local  currents  are  a 
part,  arc  points  which  it  would  be  difficult  to  determine;  but  in  so  far  as  concerns 
tlm  faithful  representation  of  local  winds,  the  records  of  such  stations  as  Sandwich, 
hallubus,  Auchendrane,  Aln-rdecn,  East  Linton,  and  many  others,  are  very  exact.  On 
the  other  hand,  Balloch  Castle,  the  observer’s  house  being  low  situated  and  enclosed 
by  trees  and  Cairmlow,  being  in  a deep  narrow  valley,  and  a few  other  places,  report 
winds  which  are  local  in  a sense  so  restricted  as  to  possess  but  little  value.  I believe 
that,  as  regards  , l,  rectum,  the  winds  as  reported  at  the  stations  may  safely  be  accepted 

t*?  rnts  of  the  i,°mi,ass  *x**  x-e-  e - **  «*  L 

“ ‘if  } ' "°mo  of  tho  resul‘«  probably  too  large  and  others  too 

mall ; but  ln,m  cormpomlencc  with  the  observers  (part  of  it  being  on  suggestions  made 

J r \ ^ V flT,m  *heir  I>C,"'Jnal  — riertion  wit.,  mvself  ami  with  some 

1 haV°  ~ *hat  * **  “ uniformi,; 

"“"‘““Ongood  ™,ui; 


Pryfi'SEor  C.  Piazw  S«VTn. 


Alexander  Buchan. 


f'S  —I  append  herowith  some  notes  of  tlm  . i 

as  well  as  a list  of  our  additional  stations  ' * ^ const,tutlon  of  our  Society, 

*•  ,b°  - 

A.  B. 

SCOTTISH  METEOROLOGICAL  SOCIETY 

(P'jert#  of  the  Sorietu.— Thu  iiri„..i„.,i  . • 

the  Society’s  operations  in  is;, 5 ura  ’ •1»|||,,l  ai  since  the  commencement  of 

ascertain  the  character  of  the  climate  of  diff  er  'T'r  Mctc°rology,  j„  order  to 

and  winter  peculiarities,  and  the  differences  i'  7!  ' ,slru'u-  tlle  ‘■'auses  of  the  summer 

of  other  countries  ; to  point  out  the  7"'  ' 'C  ^'"lla,"l  ami  that 

prevalence  of  diseases  affecting  crops  and  live  V ""  pU',lic  1,eB,th- the 

of  storms,  and  the  glJla  ^ , = aMd  lo  "‘^tc  the  origin  and 

Of  whM.  might  W a «"***>  «'“'««».  tl.o 

have  been  established  in  different  parts  of  “TT1  °1,Jects’  'u*'«ty-threc  stations 

^ or ^ -XSTESJ:  ^-'~r 
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containing  these  observations  are  carefully  examined  for  the  correction  of  errors,  in  case 
such  should  exist.  Fifty-live  of  these  are  thereafter  reduced,  under  the  superintendence 
of  the  Astronomer-Royal  for  Scotland.  The  remaining  thirty-eight  stations,  together 
with  other  fifteen  situated  in  Iceland,  Faroe,  England,  and  the  continent  of  Europe,  are 
reduced  by  the  Secretary  of  the  Society.  The  results  are  published  in  the  Society’s 
Quarterly  Journal,  showing  for  each  quarter  as  it  passes,  the  state  of  the  atmosphere  in 
respect  of  pressure,  temperature,  moisture,  rain,  cloud,  winds,  and  ozone.* 

Fund*. — The  Funds  arise  from  the  Contributions  of  the  Members,  either  Annual  or 
Life.  The  Annual  Suliscriptious  run  from  Ids.  to  £5,  os.  The  Life  Subscriptions  vary, 
the  minimum  being  £10,  10s. 


LIST  OF  THE  OFFICE  BEAKERS. 

Preri/lent — Til*  Muer  Uuxucrlm.e  the  MARQUIS  OF  TWEKDDALE 


COUNCIL. 


1>avii>  Mils*  Hums,  «f  Wolderhnm,  LED.,  t'./'.R&E., 
Chairman. 

James  Ccxxixoham,  W.S.,  F.ltS.E 
Admiral  Sir  William  Ramsay,  K.C.B, 

R.  M.  Smith,  F.ltS.E 

Jamex  Kamikiuuik,  F.ltS.E,  Iteputy  Inspector-Goner*! 

of  Hospitals,  II  M.  Madras  Army. 

Admiral  Sir  William  James  Hun  Jouxxrux,  K.C.B. 
Professor  J.  U.  Ball-oik,  M.D.,  F.R.8.,  Svc.  R.S.E 
UoHEicr  Tensest. 

Professor  A.  Cucm  Baowx,  M.D.,  F.IIS.E 


Tuomae  Stevexsun,  C.E,  F.ItS.E,  M.I.C.E 
Will.  Tims.  Thomson,  F.ltS.E,  Manager  of  the 
Standard  Life  Assurance  Company. 

William  RoHEirrsox,  M.D.,  F.R.S.E,  F.R.C.P., 
Registrar  of  Scottish  Branch  of  General  Medical 
Council. 

IIexiit  Stetuexs,  F.H.S.E 

Profewur  Akbiuui  Oejkie,  F.R.SS.I-  4 E,  Director 
of  the  Geological  Sarny  for  Scotland. 

Rmhkrt  Hctcuison,  F.R.S.E 


Honorary  Secretary — 

Honorary  Treasurer  ami  Ct.niy-ner  Finance  Committee — .Tames  Saxdejisox,  F.R.S.E,  Deputy  Inspector-General 

of  Hospitals,  H.M.  Madras  Army. 

Chairman  of  the  i/etliae Climatijoyioil  Committee — ArTHVR  Mitchell,  M.D.,  F.ltS.E,  Commissioner  in  Lunacy. 
Heteor'Joyieal  Secretary— Ai  exaslieu  litclLvN,  M.A.,  F.ltS.E 


Ornor  nr  tub  Socibtt, 
(Iekehal  Post  Ornor.  Bnuoxoa 
Kdixeucoh,  20<A  AW.  Ib"l. 


The  List  of  the  53  Stations  will  be  found  on  p.  T 31i  and  T 40 ; the  Additional  Station*  on  p.  T It. 
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List  of  Additional  Stations  of  Scottish  Meteorological  Society  in  1871,  reinc 
Supplemental  to  the  55  sent  uy  the  Society  to  the  Astronomer-Royal  for 
Scotland. 


Station*. 

Cuuutic*. 

Ototmn. 

1 Height 

fits  Ik  <1 

Be*>]oruI 

North 

Latitude 

Wort 

L include. 

Stykhiehohn 

Reykjavik 

TUumlmvu 

Nortli  Un*t 

Sc  Hilda 

Monach 

Smith  Diet 

C'orrimony 

Fort-William 

Rothiemay 

Clunjr 

fiogsidc 

Tillypronio 

Logic-Celdstone 

Tall  ami 

Ballater 

Montrose  1L  Asyl 
Dundee 
Mut  hill 
Stroovar 
Dcanston  House 
St  Andrews 
FeJdinch  Maine 
Cupar 
Rurntialand 
Aberdour 
Arnott  Hill 
Air<l* 

Ournwath 

Ridge  l’ark 

Iuvcrrsk 

Galashiels 

Marclmiont  Ho. 

Eyemouth 

Swinton 

The  Glen 

Wolflee 

Dumfries 

Calljr 

Slognriu 

Calf  of  Man 

Silloth 

Llandudno 

Bournemouth 

Sidmouth 

Millbrook 

Guernsey 

Pun 

Jumna 

Lurnaku 

Jerusalem 

Beyrout 

Karak 

Ireland 

Iceland 

Faroe 

Shetland 

Hebrides 

Hebrides 

Hebrides 

Inveruem 

Inrerneis 

lUnff 

Aberdeen 

Aberdeen 

Aberdeen 

Abcnleen 

Aberdeen 

Aberdeen 

Furfur 

Forfar 

Perth 

Perth 

Perth 

Fife 

Fife 

Fife 

Fife 

Fife 

Falkirk 

Argyll 

Lanark 

Lanark 

Edinburgh 

Selkirk 

Berwick 

Berwick 

Berwick 

Peebles 

Roxburgh 

Dumfries 

Kirkcudbright 

Kirkcudbright 

Isle  of  Man 

Cumberland 

Carnarvon 

Hunts 

Devon 

Jersey 

Guernsey 

France 

Greece 

Cyprus 

Syria 

Syria 

Cado-Syria 

A.  0.  Thorlactim,  Esq. 

Dr  Hjiil  tolin 
Dr  H'irgh  tiuMlirrg 
Mr  Robert  Barnetts  Lighthouse 
Ber.  Mr  Mackuj 

Mr  W illiain  M'lxdlau,  Lighthouse 
Rev.  Rod  M 'Donald,  Munse 

W.  M-Gregor,  Gardener  to  T.  Oeilvy.  F.eq. 

ri  "ingn  Motehiwn  Km.,  M.B.,  Helford  Hospital 
Uiarlc*  Pune,  Esq.,  Mllltown 

«rr-ie‘  M'MooAblj  Gardener  to  John  Gordon,  Ejui 
William  llrnce,  Esq.  1 

Mr  B.  Littlejohn,  Gardener  le  Sir  J.  F.  Clark,  Bart 
Rev.  George  Davidson  ’ 

Joseph  C.  Firth,  Esq. 

James  W,  Paterson,  Ene 

c*b" mi  Mr  *■ 

Rev.  Albert  J.  T.  Morris,  If  A. 

Rev,  Alexander  M.  M'Gregor 

Th^P^re? 10 

RolKirt  Muirhead,  Kaq. 

J«>Jin  j boiiuoQ 
Rev.  Louis  Hay  Irving 
Robert  Maclie,  foq 

Ch  J'  Cl,„rk  lo  H r.  M'Lcan,  Eeo 

Chade,  Lrndsuy,  E«,„  .„d  Mr  H.  Sytue,  Gardener 

Robert  ^ K C B 

Rev.  Ruliert  Home 

“r  WaU^^i^r^  *°  Ch'  T0n,,"lt, 

arTwi^r'’  M D ' *nJ  Mr  A.  llruro 

Mi-iiditat0" ,o  fl  u M st-rt-  f-i- 

Mr  WiUiura  tones,  Lighthouse 

JuL  Etnf^nR  S.E  ' Th'  P^mmge 

^ **  «■* 

PI  W’oby  Mackenjio,  E»q.,  M.jj 

«*.  ■»  vtae««j 

Feet. 

37 

10 

12 

230 

150 

? 

545 

00 

272 

280 

8H4 

1120 

004 

483 

660 

200 

50 

245 

47U 

130 

6$ 

337 

210 

1 

7 

135 

25 

60S 

634 

00 

416 

500 

16 

200 

70S 

601 

159 
90 

300 

260 

28 

100 

45 

30 

50 

204 

712 

1670 

25 

2500 

160 
? 

1*5  '4 
64  40 
62  2 
60  51 
57  49 
57  32 
57  18 
57  2u 

56  50 

57  31 
57  12 
57  11 
57  10 
57  8 
57  8 
57  4 
56  45 
56  28 
56  20 
66  21 
50  13 
so  20 

56  19 
56  18 
56  4 
56  3 
66  0 
66  33 
55  42 
55  41 
55  56 
55  37 
65  44 
65  52 
65  43 
65  35 
55  23 
55  3 
54  52 
54  59 
54  3 
54  62 
52  20 
50  44 
50  41 
49  12 
49  28 
43  19 
39  17 
34  SO 
31  47 
33  54 
33  50  I 

2*2  43 
22  0 
« 43 

0 53 

7 41 

7 25 

4 30 

5 4 
2 45 
2 32 
2 45 
2 56 
2 56 

2 52 

3 3 

2 29 

3 0 

3 50 

4 20 

4 1 

2 48 

2 50 

3 G 
3 13 
3 18 
3 43 
fi  23 
3 37 
3 47 
3 3 
2 50 
2 25 
2 5 

2 15 

3 9 

2 39 

3 36 

4 10 
4 8 
4 49 
3 23 
3 50 

1 55 
3 13 

2 7 
2 32 
0 20 
21  1 E 
32  61)  K 
35  13  E 
35  29  E 
35  59  E 
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Tahi.k  1.  Barometric  Pressure. 

‘2.  Barometric  llan^e. 

:i.  Mean  Temperatures. 

4.  Mean  Daily  Uanp?  of  l‘<*i>i|>eruture. 

5.  Humidity. 

IS.  Number  of  Days  on  wliieli  Bain  Fell. 

7.  Depth  of  Kain  in  Inches. 

K.  Mean  Pressure  of  Wind  itt  Pounds  Av.  on  a Square  Foot, 
it.  Direction  of  Wind,  Northern  Quarter. 


HI. 

,.  Eastern 

>* 

11. 

Southern 

• » 

t2. 

Western 

ii 

I IHMIlHUill  AATKiiNollD  AJ.  litSSkLIlV AlloSh.  SOI,.  MU, 


<T  M> 


Digitized 


Scottish  Towns,  Meteorology  of 


SCOTTISH  TOWNS, 

Barometric  Pressure  (reduced 


Fobrnfcrjr, 


pi^md.  Ftcftn*.  j®«rve.lJ  OtaortwlT  Horn.  tlWrfT  Minx.  0W™i| 


>rrr*<i.  Mean*. 


! *975» 


29-972  29-674 

19-916 

29- 703  29-590 

19-68 1 

30- 077  29-716 

19-909 

30013  29760 

19-916 

29-890  29-636 


19-910 

29-538  29-669 

19-876 

29-850  29-894 

29*674 

29-841  29780 

39-871 

29713  29-913 

29-860 


29-925  30-089  30-007 

29-864  ,o.s,0  300-'|  I 

29-865  29-926  9 -.gJ  ■»•»! 

**«4  2, U24 


29-826  ’9‘9'3  29-948  *9'M7  29-779 

. 30028  29901  20-967  ^J9  28*„ 

J9’9<6  29.942 

30124  29  835  30  191 

22-943  J9-937  29-987  ***'  09-697 

22-610  *«”  2,352  30-056 

2«672  19'9’°  29-897  ^ 30-000 

29-937  -"°7  29-897  ’H  30-040 


JQ-Qti 

30-082  * 20-981 
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TO  :i'2’  AND  TO  THE  SEA-Lf.VF.U) 


July. 

Aujctt»t. 

84|t.mlHr. 

OcluWr. 

Nonnibtr. 

Dne*tnU*». 

Mean*  of 

M'-m* 

Ohiarroil.  Mtan*. 

Ubwmd. 

M<uih. 

n|^»rvf  1. 

Moan*. 

Oh*«>md 

Mtan*. 

OlMetTcd 

Mean*. 

Oliioncd 

M<.- ana. 

tarns. 

Miino*. 

29-862 

29-688 

29-789 

30091 

29-991 

29-042 

29-890 

29'64G 

3o  nil 

29-891 

29-817 

30143 

30-024 

29-923 

J9-s5-l 

39-954 

21/K-jo 

49-954 

50-067 

49-833 

29-906 

29-909 

29-959 

29-902 

20  021 

29-981 

29-757 

29-940 

2<ySji 

19-963 

39-861 

49-943 

50-058 

39.808 

29^20 

30072 

29870 

29-731 

29-06-4 

29-679 

29  070 

29-831 

29>922 

39-940 

29-Sifl 

49-877 

49-998 

49-773 

29*898 

29-094 

29-585 

29-890 

29*804 

29-942 

29-712 

29-60(5 

49937 

39-869 

39-841 

49-865 

39-98; 

39-761 

39-879 

20G37 

29-798 

29*735 

29-959 

29-550 

:to-(M2 

29-600 

r«)..S.H7 

39-85; 

39-S35 

49-879 

39-914 

39-808 

29-876 

tBK6l 

29-902 

29-014) 

29*914 

29-780 

29-631 

29-869 

39-865 

39-S-I7 

39-804 

2Q-8;o 

30030 

29-776 

29-lil  1 

29-4139 

29  634 

23-853 

29-8K6 

29*896 

39-853 

2^-818 

49-StS 

39-904 

29-810 

29-862 

20-937 

30032 

29-743 

29-911 

20*G1K» 

29-930 

29-884 

J 9-900 

49-3N 

39-810 

29.K26 

39-881 

49-833 

29-864 

-20-843 

29-817 

30131 

29-631 

29-733 

30037 

29-879 

J9*95 

39-86; 

39.843 

J9-S-06 

39-873 

29.845 

>g-546 

29030 

29-708 

29-565 

30-063 

29-768 

29*098 

29-783 

49-898 

39-853 

39S17 

39-851 

29*865 

49-83 1 

29.858 

29-950 

29-342 

29-943 

29-777 

30-241 

29-947 

29-880 

39-894 

49-35.1 

49-34; 

39-83; 

39-896 

29-841 

29-860 

3004i2 

29-327 

29-926 

29-605 

29-963 

29-343 

29-847 

39-^07 

39851 

-’9-SjS 

49-835 

39-905 

49-8-03 

49-859 

29-903 

30'09<! 

29-590 

29-961 

29-755 

29-738 

29-870 

39911 

<9-869 

4<rs  >7 

29-856 

39-893 

49-79* 

29-860 

29-9‘  1 

30-014 

211  054 

•29630 

29-740 

29970 

29-93  1 

•MO 

39-878 

29-826 

39-835 

29*882 

29-810 

29-865 
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Barometric  Range. 


Scottish  Towns,  Meteorology  of. 

SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  Temperatures. 


Scottish  Towns,  Meteoiiouxiy  ok. 

SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  Daily  Kaxck  of  Temperature. 


Scottish  Towns,  Mkteokoukjy  or. 

SCOTTISH  TOWN  STATIONS,  XI F-TEOROLOOY  OF 

Humidity. 


Table  V. 


r ;.i 


OWI.  Mb. 


! 

V#Af 

January. 

Fttiru&ry. 

Mircb. 

April. 

May. 

Jbdd. 

July. 

Augu*r. 

Srj’ltfnfewr. 

Octelwr. 

ScrrfeabcT. 

Utad. 

Obvl 

Mb. 

OW. 

Mo. 

Olwl. 

Jin. 

OM. 

Mo.  DM 

Mo. 

DUI. 

Mn. 

IH»L 

Mo. 

Ob.4- 

Mo. 

ow. 

Mo. 

OlwL 

Mn. 

• H. 

■r, 

•K 

’ Y 

•v 

• K. 

• r 

’ F. 

■K 

•>* 

F. 

F 

8 

■y. 

1’ 

• F. 

* F. 

*F. 

•F. 

•F. 

•F 

•F. 

1346 

83 

85 

Ml 

• 1 

7.4 

71 

71 

81 

32 

68 

66 

1857 

h«; 

81 

77 

7« 

75 

75 

71 

76 

82 

61 

6J 

s< 

*4 

7-8 

78 

7S 

7 1 

7' 

So 

Si 

86 

«4 

1358 

80 

79 

78 

711 

;•) 

7o 

74 

74 

78 

78 

63 

3, 

8.1 

*8 

7 (> 

7-1 

7.1 

74 

'8 

81 

33 

34 

1659 

82 

81 

77 

63 

71 

78 

74 

78 

81 

60 

Sj 

Kj 

79 

7f 

73 

74 

77 

80 

83 

84 

180L< 

67 

61 

HH 

71 

BO 

HI 

61 

64 

87 

186! 

« 1 

8.1 

79 

7.T 

75 

78 

Ha 

87 

83 

»5 

HK 

hS 

sn 

78 

71 

w-J 

so 

.60 

82 

86 

»4 

8.1 

79 

76 

7 3 

76 

76 

7« 

.30 

84 

85 

1 sf,2 

sB 

**8 

S7 

6 1 

82 

7.1 

7:» 

s,7 

>.‘i 

67 

69 

85 

84 

80 

74 

;/i 

70 

79 

Si 

89 

«4 

36 

1>63 

69 

-I’, 

sn 

6 i 

7!‘ 

N'J 

7*- 

81 

6-1 

39 

35 

84 

*1 

7x 

7*. 

79 

Si 

8S 

90 

36 

1861 

•Hi 

**  • 

88 

-1 

81 

-1 

8.1 

.'1 

4$ 

“.I 

■S 

84 

S ’ 

78 

7 7 

7 7 

So 

3.* 

»5 

»7 

136.: 

'7 

‘9 

H.’l 

M 

82 

>•» 

'i 

•>  7 

87 

St* 

85 

,s  • 

70 

*" 

-3 

So 

3.4 

#6 

8? 

I860 

8'J 

si; 

HS 

61 

7- 

6 1 

VU 

83 

•'1 

86 

84 

K: 

7*> 

70 

7 s 

Si 

3j 

86 

86 

1867 

ah 

SV* 

«1 

M 

*1 

‘i 

-• 

86 

3b 

86 

H; 

•s.i 

63 

• 7 

76 

;.s 

81 

3.1 

Sr. 

1808 

at> 

82 

a > 

7> 

• • 

7S 

SO 

M 

*•0 

86 

86 

•84 

8.1 

6j 

- c 

; 8 

81 

3.1 

86 

S6 

1869 

-7 

8 1 

7m 

• 1 

H'l 

Ml 

4i« 

85 

«T 

85 

8.1 

Ha 

< / 

jS 

;;s 

31 

84 

Sri 

36 

I37H 

» 

SC 

w.l 

v* 

•1 

81 

Hj 

>7 

67 

33 

| 

1871 

•3? 

85 

•'.I 

So 

• k 

78 

7m 

8 1 

3j 

S6 

36 

*1 

*10 

►T> 

*c, 

7’.» 

-0 

J 

1872 

S; 

$<» 

8.1 

7 7 

78 

187:1 

!*7l 

167.7 

1 

1876 

1877 

1878 

1879 

O 6.  j 

QuiUiU. 


Mean* 
of  thl< 
Mean*. 
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Table  VI.  SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Number  of  Days  on  which  Rain  Fell. 


Y..ut 

Jnauary. 

(•Vlirufcrj  1 

Mnml.. 

Avril. 

May. 

JllTll', 

1 1 : C*  I,  1 Mil 

•*  illy. 

• »M  Mu 

Augutf 

<■  m!  Mu 

s.'i  *.  inbr 
I t»  K 1 Mil 

I Orl4nr. 

N«Tcxot<r. 

iVcrUlliUf. 

of 

Obacrmi 

‘Junr.t*. 

Mini* 
of  tit 
Mior* 

Ofcsd. 

Mu 

uUl 

Mu. 

(Ilwl, 

Mu. 

3c*tl. 

Mu 

i tl»*i. 

Mu 

Kib4 

Mu 

Mm. 

Mo. 

I*. 

F. 

V 

•V. 

* F. 

Y. 

K. 

1\ 

F 

V. 

r 

F. 

r. 

V. 

r 

r 

r. 

y 

K, 

K. 

1 v- 

V. 

•P. 

* Y. 

1 Sot** 

16 

13 

n 

15 

15 

-jii 

15 

15 

17 

12 

12 

if. 

14 

IS." 

14 

12 

1G 

19 

1 1 

M 

14 

!l 

If 

15 

12 

1 1.1 

14 

15 

IS 

1 2 

10 

10 

17 

14 

IS 

l4 

1 3 

i 5 

M 

1 2 

U 

14 

IMS 

5 

7 

IS 

in 

1 

rr» 

13 

17 

y 

19 

13 

•5 

20 

10 

19 

!o 

» : 

'5 

i-3 

t ; 

13 

'5 

Is* 

1 t 

i 6 

I «4 

1 659 

17 

13 

1 

13 

14 

1 f. 

17 

J-*l 

1 1 

II 

If, 

16 

12 

l 2 

14 

1 2 

1-3 

14 

14 

l<» 

1 5 

1 2 

j6 

■4 

isfitt 

IS 

j6 

l*J 

18 

!l 

II 

17 

12 

2»> 

12 

•’ll 

17 

16 

15 

15 

1* 

•3 

13 

1 ? 

1 3 

«4 

15 

• > 

16 

1 3 

16 

1801 

10 

LU 

5» 

ll 

13 

!!• 

21 

'.'ll 

13 

18 

13 

IG 

i ft 

12 

'3 

'5 

1 2 

1 : 

U 

( * 

i* 

11 

1S0L 

20 

1G 

12 

17 

111 

•7*7 

I'- 

la 

I!' 

12 

21 

17 

isiir 

22 

'7 

15 

U 

20 

'5 

18 

1.1 

16 

13 

is 

>5 

G 

16 

17 

21 

15 

21 

t6 

-|1 

• «•  • 

iG 

is 

>5 

I8G-I 

16 

1 7 
1 7 

15 

'3 

'3 

18 

ill 

lf» 

14 

•3 

11 

14 

<3 

21 

15 

16 

ll 

•s 

14 

1 1 

\u 

1* 

21 

it* 

>7 

14 

n. 

ifi 

17 

>4 

IS 

19 

17 

•7 

1G 

'5 

15 

1865 

13 

14 

ll* 

!<• 

16 

•5 

16 

15 

8 

l>* 

1 

11 

20 

s 

12 

10 

11 

13 

I860 

1867 

1808 

1809 

19 

15 

16 
19 

'7 
'7 
■ 7 
■7 

i7 

19 

If* 

21 

19 

u 
1 1 
15 

*5 

15 
14 

16 
11 

12 

20 

17 

12 

'3 

<3 

'3 

HI 

1G 

15 

n 

14 

•j 

'3 

U 

>4 

ll 

1*> 

1 1 
ID 

•5 

15 

■4 
•1 
1 3 

11 

)>: 

8 

13 

14 

.4 

U 

■4 

'4 

19 

16 

16 

6 

16 

if. 

rf» 

1 

16 

2u 

1' 

15 

21 

ifi 
1(1 
1 7 

17 

r7 

12 
21 
16 

13 

tO 

m 

if. 

iG 

16 

15 

|# 

14 

*J0 

1? 

M 

14 

'5 

20 

1.7 

ll* 

17 

17 

17 

'7 

17 

>7 

if. 

16 

16 

15 

15 

'S 

15 

IS 

'5 

1870 

1871 

17 

13 

•7 

16 

18 

IS 

10 

H 

is 

11 

17 

'3 

m 

M 

«4 

12 

12 

■4 

12 

1 3 

11 

I to 

12 

tit 

15 

JO 

11 

*4 

14 

17 

19 

15 

1872 

*7 

'S 

>s 

13 

■3 

H 

1873 

1874 

1373 

1376 

1877 

1878 

1879 

1880 

1 

1 
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Depth  of  Rain  in  Inches. 


t ilS 


Visit 

Jauujxj. 

F..Lr 

2«T- 

MilkIi. 

A; 

tu, 

Mn«. 

JilbVi 

•ful*. 

Aujput. 

S*j<i'iT»U*r. 

OoL^Imi. 

November. 

Ofe*l 

Mu. 

OUad. 

Mu. 

01*1 

Mu. 

M11. 

111...I 

Mm. 

i4j*il 

Ms. 

0,4 

Mu. 

'■U: 

Mu. 

It  'lu  i 

Mu. 

OM 

Mu. 

"b*-I 

Via. 

la.'ic 

2T.8 

11* 

0 .17 

;ww 

2 'ft 

I 

"Jilt 

:i  *.i.t 

III 

L*Ci 

J-O] 

li37 

2-..0 

11*27 

J'.n* 

2"  1 

pH? 

l*>8 

! 

2-11- 

Ml 

J Jo 

2-P4 

If 

« 

2-6: 

1-.10 

3-43 

2'iiC 

|S> 

i-o: 

j>*: 

4*4  1 

2 72 

,P7- 

1 r. 

pi/ 

-7" 

J-"-* 

J'llll 

4' 12 
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Table  IX.  SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Winds,  Northern  Quarter,  £ N.W.,  N.,  and  4 N.E. 
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Mo. 

Ohad 

Mn 

Obtd  Un. 
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Table  X.  SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Winds,  Eastern  Quarter,  [ N.E.,  E.,  ani>  i S.E. 
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Taule  XI.  SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 


Winds,  Southern  Quarter.  4 S.E.,  S.,  and  A S.W. 
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Table  XII.  SCOTTISH  TOWN  STATIONS,  METEOROLOGY  OF. 

Winds,  Wksteiin  ( ^carter,  J S.W.,  \V„  and  i N.W. 


( T 51*  ) 


SCOTTISH 


CO U X T It V A N L)  TOWN  STATIONS, 

(COMBINED  TO  THE  NUMBER  OF  55,) 


M ETEOROLOGY  OF; 


A*  COMPUTED  AND  CONDENSED  AT  THE  ROVAI.  OBSERVATORY,  EDINBURGH. 


Taolk  1.  Barometric  1 ’res sure. 

2.  Barometric  Ratine. 

Mean  Temperature. 

4.  Mean  Daily  1 faille  uf  Temperature. 

5.  Mean  «»C  Black  Bull*  in  Sun. 

fl.  Mean  of  Black  Bulb  during  Night. 

7,  Mean  Humidity. 

H.  Number  of  Hays  on  which  Rain  Fell, 
it.  Depth  of  Rain  in  Inches. 

10.  Mean  Pressure  of  Wind  on  a Square  Foot. 

11.  Direction  of  Wind,  Northern  Quarter. 

12.  „ Eastern  ,, 

B).  „ Southern 

14.  „ Western  ., 

15.  Hours  of  Sunshine. 

HI.  Mean  Amount  of  Cloud. 

17.  Lightning,  Mean  Number  of  Days. 

10.  ,,  Number  of  Stations. 

19.  Aurora,  Mean  Number  of  Days. 

20.  „ Number  of  Stations. 


21.  Monthly  Elements  of  Annual  Curves  ok  the  whole 
ok  the  Scottish  Meteorology. 
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SCOTTISH  COUNTRY  AND  TOWN 

Barometric  Pressure  (reduced 


Table  1 


Fclinnrjr. 


March. 


.Intsuary. 


Ml- MM. 


Olaurrcd, 


limns. 


Observed.] 


I'  II  -•  IK L 


jo  barred. 


Moaiu.  lObsurrcd. 
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29924 
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29919 
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29*906 


29-918 


*9  957 


80-063 


2972* 


Digitized^ 


COMPUTED  AT  ROYAL  OBSERVATORY,  EDINBURGH. 
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STATIONS,  METEOROLOGY  OF. 

TO  3 2'  AND  TO  THE  SEA-LEVEL.) 


JalT. 
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29  007 

29-853 

29-051 

29-817 

*9-910 
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*9-981 
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*9*74 

29-988 

29-575 

29-868 

29  784 

29919 

29-709 

29-786 

J9^9jo 

*9*54 

*78*7 

*9*4* 

19969 

*9-73* 

29S56 

29  019 

29-771 

29-723 

29930 

29-544 

30  020 

29-833 

19-878 

39841 
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29-735 

29-883 

29-979 
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29-897 

29-707 

29812 

29-858 

*9*47 
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19-89S 
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59S47 

30070 

29-779 

29013 
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29  825 
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| 
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29S06 
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*9889 

5978S 

19- &P 

29934 
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29-731 

29-914 

29  081 
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*9*17 
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39*00 
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29-753 
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2984B 
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29861 
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29-931 
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30-230 

29-919 

29-872 
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*9*39 

19S17 

*9*lS 

29S80 

19-810 

19*43 

30-058 

29-808 

29-903 

29-772 

29-955 

29-312 

29-822 

29-900 

29836 

19S13 

*9814 

2>)  SSO 

19780 

19-84! 

29-902 

30015 

29  590 

29-969 

29-730 

29-693 

29  852 

*9'#“* 

19*49 

*9*°7 

*9**5 

*9*75 

*9-774 

19*41 

29-945 

30-014 

29  937 

29014 

29-725 

29-937 

29-904 

19907 

19SO0 

*9*1} 

*9-8(1 

*9«5 

*9-7*5 

29846 

_ 

miNursan  iST«o»auio*L  OM«**»Tti>ieB.  toi..  XIII. 
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SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  Bakometetric  Range. 


COMPUTED  AT  ItoYAI.  OBSERVATORY,  EDINBURGH. 
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Table  3.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  Temperature. 
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(JU.ll 

H«*u  l)Ut  Mini.. 

iUL*3 

[a*U. 

Jlrtll.  MfAU 
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M. 
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-f 

• r. 

* F. 
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r. 

K. 

r. 

r 

r 

r. 

F. 

y | 

F 

K. 

8* 

y 

r 

Y. 

• F. 

» F. 

• F. 

- K 

• F. 

• K. 
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390 

3.7-4 

4 Ml 

II-.-7 

53'M 

56 '4 

57  1 

r.o-9 

•is-e 

30-7 

S7-9 

45-7 

18.37  35-7 

:w3 ' 

39-2 

427 

41‘K 

r.7  4 

5 *!  *1  ■ 1 

fiO-H 

56  1 

4.«  r. 
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44-9 
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JS° 
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S'U 

4 i > 

1 

ii  4 

I 

5?  * 

5M, 

53.4 
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41 7 

41  4 

40-b 

18.5* 

3S3 

nr.-K 

39T, 

M 8 

I"  5 1 

58  :• 

r.7  • 

54-5 

44  1 

3!>4 

339 

46.6 

I 

>2 

374 

43* 

4*7 

V»-5 

3<-S 

58.1 

53  s 

47-’* 
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1 1 -9 

."III  | 

I*. 

o7> 
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4'u.4 
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34U 

46-8 

57* 

>* 
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•1 

1 

fj 

5-? 

57  4 

3S2 

.43  1 

47-3 

406 

J9-* 

46  H 

1 '00 

3S-5 

34-n 

:ik  1 

11  .7 

530 

) 

51  1 

611-2 

4'i-n 

ttH 

341 

44-5 

y,9 

37  * 

Vi-7 

44-S 

n« 

N 

57.1 

574 

1 

47“ 

4>3 

j»i 

4^*3 

1861 

3C3 

in*'. 

41  1 

45  4 

i;>  i 

• ••*  > 

i • . ’ 1 

<1.1*7 

4'J 
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V,  * 

53 1'  | 

I 
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3*' 
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1 1 

. 
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.2  1 

.1.' S 

O'.  •' 
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.17  r 

» 

4Ika 
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i 
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42*j 
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;.«v  i 
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Sul 

43 1 
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.172 

33  5 

i<* 
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Ml 

4 i 1 
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55  4 

,V.  7 

P'  7 

5-14 

57“ 

5"2  4 

5,.. 

45-8 

*7-3 

40-9 
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33-1 

jS-9  ' 

455 

464 

3:  < 

V*-* 

J«»  7 

*37 

4 1*7 

Ivl  i 

V-7 

S'- 7 

U<' 

47* 

4 Ol 

390 

4^.1 

1807. 

34'fi 

M3 -9 

37*!l 

4>". 

.**•»  :• 

57  1 

i 

- 1 

.VI  ■ 1 

iso 

46-'i 

41  4 

42-9 

ISM 

31H 

y/,S 

;W7 

J?  7 

38  0 

V»'» 

It  H 

•II  * 

•I7'i 

.VI 

35  3 

5'.* 

55-n 

1"  7 

5H 

53  = 

47-o 

41-2 

4O- 2 

40-6 

5V4 

46-3 

1867 

31  8 

.17  * 

hi 

37  ’• 

.16-2 

y>  5 

j.r.  a 

15  » 

17  5 

4'* 

5 Ml 

$<?•» 

54  K 

V-9 

67  i 

$*  s 

5.1  1 

33-0 

4r»l 

4?2 

11-6 

4»3 

38-8 

393 

45'7 

464 

jlj  b 

&<» 

.13 

44  • 

1 i 4 

Si.  • 

jf»7 
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Table  4.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  Daily  Range  of  Temperature. 
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Table  5.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Mean  of  Black  Bulb  in  the  Sun. 
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Table  7.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Humidity. 
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Table  9.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Depth  of  Rain  in  Inches. 
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Table  20.  SCOTTISH  COUNTRY  AND  TOWN  STATIONS,  METEOROLOGY  OF. 

Aurora. 

Xnutbrr  of  Station*  at  which  Antniu  was  onsinvin, 


Yum. 

.limimry. 

loiliriuiry 

Yturrli.  April 

No. 

Mu 

No. 

Mil. 

N • "u.  N • Mr. 

1836 

15  m 

1875 

ISOM 
1861 
I S Hi 
1303 
1861 

15iI3 
1866 
is>;r 
1868 
I SOU 

1STM 
1811 
157-J 
l K7:t 
1ST  I 

1873 

1876 

1877 

1878 
1873 

1880 

1381 

1333 

1333 


Miit,  | Jiiiim.  .Iiiijr 


Ann  s Jr  .it .:  iici.'lur.  N*iivntnWr.j  Itaeoito.  YhabiJ 

OfaMVTBl 
Ml*.  1 J’Mtilil;... 


N-  Mu.  .V  Mi  \.  Mi.  N.  Mu.  Si;  lln. 


15 
6 

16 


' I 


16 

11 

11 

10 

<1 

1 1 

4 

IS 

!!• 


4 

|.*i 


I J 


2‘J 


)(’4M 

Of  li« 
Yium, 


J 

i 

17 

1 • 

le* 

IQ 

i 

12 

II 

r«y 

11 

Is 

II 

r.i 

3 

l 

VI 

1 1 

to 

A 

12 

n 

•nl 

3 

1 

II 

• < 

1 . 

iff 

12 

12 

n 

II 

§ 

8 

•» 

1 1 

1 1 

*5 

s 

12 

•J7 

‘l 

•4 

13 

1! 

•4 

! 1 

19 

•s 

li. 

12 

r 

*5 

9 

1 

II 

111 

1 , 

1 I 

*.< 

~i 

'S 

7 

In 

7 

1 

It 

11 

*.» 

12 

0 

•« 

II 

r* 

1 • 

IS 

n 

12 

12 

19 

ll 

*7 

12 

12 

- 

;'♦» 

36 

11 

n 

14 

M 

• 2 

III 

1 .» 

12 

io 

10 

9 


9 

9 

10 


Digitized  bv*BB^le- 


( T SI  ) 


ROYAL  OBSERVATORY,  EDINBURGH. 


MONTHLY  ELEMENTS  OF  ANNUAL  CURVES  OF  SCOTTISH  METEOROLOGY, 

AS  OEDl'CEI*  IN  INTO  FROM  ITWAIWS  OF  7 MILLIONS  OK  OlMEICVATION*  IIV  THE  SCOTTISH  METEOROLOGICAL  SOCIF-TV, 

IlKTWEEN  I AND  THAT  HATE. 


SfWrtTn. 


llummctric  Mean  I’rossiir- ... 

Monthly  Range 

Mean  Highest  Pressure  per  Month 
Mean  Lowest  Pressure  per  M.-ntl 


Temjieralure  Mean,  in  Shade - 
Daily  Range,  Mean,  in  Shade- 
Mean  lligheet  in  Shade  l>y  Ih»y-. 
Mu»o  Lowest  in  Shade  Ly  Jiighi 

Slack  Bulb,  Menu  Temp.  Exposed 

Daily  Range 

Mean  Highest  Temp,  in  Sun-* 
Mean  Lament  Temp,  at  Night- 

Humidity  Relative,  computed  from  1 
the  Wet  Hulh  Thermometer  j 

Rain,  No.  of  Days  on  which  it  Fell 
Depth  of  Ruinfalt-* 


Wind,  Mean  Force  of**--- 


Wind,  Direction  of,  North  - 
Emit  • 
South-. 
Wee.-- 


Sunshine,  No.  of  Houm  of-- 
Clond,  Mean  Amount  of—  • 
T.ichtniue.. 


T.riii* 


Inches 
I l.che* 
Inches 
Inches 

’ Fabr. 

* Fuhr. 

“ Fuhr. 

* Kahr 

’ Kahr 
" Fuhr. 

* Fuhr. 

- Fuhr. 

Sut.  « inn 

Dnya 
Inch  cm 

|l«.  Av.onaq.  toot 

Days 
Day* 

Duy* 

Days 

Hours 

( Whole  Hemi-  ) 
( sphere  - 10  j 

Days 

Stations 

Duya  x Stations 

Night* 

Stations 

Nights  a Stations 


J HSS. 

r.i. 

MaTcIi 

April 

Miv 

Juflf. 

Aui!. 

Bep«. 

Oct. 

Sot 

Ore. 

H*an  of 
Yf*u. 

2:1.70:1 

'29**31 

2'J.TyA 

*9>9nfi 

29-916 

29-937 

29-'.l07 

29-300 

29-815 

29-611 

29-865 

29-785 

29  848 

1 •<:  12 

1-509 

1-474 

1-220 

1*002 

0-868 

0.902 

u-:hj7 

1-194 

141 4 

1 «oo  3 

1-568 

14178 

:tn.54-| 

30-610 

nik‘l  .■{’_» 

30-520 

30-419  30.381 

30458 

30-31  -1 

30-412 

30-516 

30-642 

3(6569 

30485 

26-902 

29-047 

'sftMffi# 

'2!».*2'Jl 

29-417 

29-493 

29-451! 

29-407  29-218 

29-104 

29.0*9 

29-001 

29  207 

rtc.'.i 

38-3 

30-1 

4 4.7 

19-4 

55  2 

57-3 

56-8 

53-1 

46-9 

40-2 

38-8 

464 

s-6 

9*7 

11-3 

14-n 

15-1 

15-0 

15-0 

14-2 

13-3 

11-7 

10-1 

#9 

122 

1 1 -2 

i:u*j 

! •''  " 

r.i-7 

57-0 

02-7 

64-8 

63-9 

59-8 

52-8 

45-2 

43-2 

52-5 

:«:l; 

37.7 

41-9 

47-7 

49-8 

49-7 

46-5 

4.-1 

35-1 

34-3 

403 

nan 

a-* 

40-2 

.13*0 

S6-0 

fiu-li 

117-4 

60-0 

61-1 

51-8 

43-0 

39-4 

82  8 

•jM.r, 

274 

33-7 

411-1 

43-6 

45-7 

45-2 

43-5 

I'M 

82-3 

25-6 

19-0 

347 

494 

Srt-S 

03-1 

7.1a  1 

HIJ.-f 

982. 

90.0 

87-7 

813 

06-0 

55-9 

48-9 

702 

*JS-  s 

•JIM) 

2*2-4 

32-9 

JMhJI 

12-K 

-14-8 

44-2 

41.69 

35-7 

30-1 

29-9 

355 

k7 

62 

•*0 

61 

82 

64 

86 

89 

89 

89 

85 

17 

14 

14 

13 

13 

13 

14 

15 

16 

16 

14 

16 

15 

4-11 

R.II 

2-70 

2-20 

2-23 

wo 

•»-«2 

3-25 

3-64 

4-07 

3-21 

4-15 

316 

' 1-717 

M»!» 

l-SI 

1-49 

1-22 

1-24 

t 19 

1-16 

1-43 

1-53 

1-29 

1-79 

149 

1 

f> 

4 

0 

5 

.1 

6 

0 

4 

4 

A 

6 

5 

5 

r, 

r. 

7 

r. 

9 

6 

•7 

5 

4 

5 

S 

4 

5 

[i 

*; 

7 

4 

7 

7 

6 

8 

6 

7 

8 

8 

1 11 

in 

'J 

8 

iu 

u 

It 

11 

10 

10 

11 

10 

06 

91 

127 

172 

• N i*» 

223 

219 

185 

151 

114 

83 

63 

141 

6-7 

04 

6-4 

6.2 

fi-3 

C-2 

6-4 

r,.*> 

6-8 

6-4 

6-4 

6-7 

64 

1.0 

1-2 

1-0 

1-4 

1-7 

2-0 

1-9 

1-6 

1-4 

1-6 

1-5 

1*5 

15 

IS 

12 

7 

11 

«W9 

24 

28 

24 

16 

13 

10 

10 

16 

24-0 

1-1-4 

7-0 

15-4 

37-4 

460 

53-2 

38-4 

22-4 

20-6 

15-0 

15-0 

24-0 

2-7 

2-5 

A 

2-5 

1-0 

0-2 

0-5 

2-1 

8-0 

2-6 

2-7 

2-1 

21 

II 

17 

14 

II 

3 

0 

1 

6 

12 

19 

12 

12 

10 

29-7 

I 

42-5 

35-0 

27-5 

48 

0-0 

0-5 

12-C 

3C-0 

49-4 

32-4 

28-8 

210 

I 


xntsucaoii  lamnaomca l ouihvamoks.  mt.  nu 


(T-X> 


Digitized  by 


Digitized  by  Googl 


( T 83  ) 


THE 

HYPERBOREAN  STORM 


OF 

2xi»  anii  3rd  of  OCTOBER  1860; 

AS  INVESTIGATED  AT  THE  ROYAL  OBSERVATORY,  EDINBURGH : 
BETWEEN  1861  AND  1871  : 

WITH  A FLATS.  So.  OS.  AT  THE  BSD  OK  THE  VOLUME. 


I M ROD UCTO  R Y ACCOU  NT. 

Ox  the  morning  of  October  3,  I860,  the  North  of  Scotland  was  visited,  almost 
devastated,  by  a storm  as  terrible  in  its  violence  as  short-lived  in  its  duration  at  each 
place,  and  equally  unexpected  both  by  sailors  anti  landsmen.  The  storm  occurred 
too  so  very  early  in  the  morning,  that  most  of  the  inhabitants  were  fast  asleep,  and 
when  they  did  awake  it  was  to  find  roofs  already  destroyed,  harvested  crops  blown 
away,  trees,  large  ami  small,  levelled  with  the  ground,  often  so  as  to  interfere  with  the 
trnflie  along  the  roads,  and  no  one  to  bear  witness  how  such  unexampled  destruction 
hail  come  about. 

Tub  Storm  at  Sea. 

So  far  it  was  only  properly  that  suffered,  but  far  otherwise  were  the  events  that 
occurred  at  sea,  for,  over  and  above  the  loss  of  many  of  the  boats  of  that  useful  and 
often  heroically  suffering  and  contending  class,  the  fishermen  of  Scotland,  and  the 
wrecks  of  sundry  small  coasters,  no  less  than  six  well  appointed  steamers  are  said  to 
have  gone  down,  with  all  hands  on  board,  off  the  Eastern  Coast  of  Great  Britain,  or  in 
the  North  Sea. 

The  knowledgo  of  these  greater  losses  only  came  upon  the  community  gradually. 
No  one  saw  the  vessels  go  down,  no  relics  were  washed  up  ; Imt  as  time  passed  by  and 
the  expected  records  of  arrival  were  not  received  from  divers  foreign  jmrts  to  be 
visited,  men  began  to  draw  the  inevitable  conclusion  for  themselves  tliat  those  fine- 
vessels  would  never  be  seen  again.  But  they  had  been  largely  officered  and  manned 
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tiom  cities  on  the  Eastern  Cueist  of  Scotland  ; and  there  indeed,  amongst  the  families 
of  the  gallant  but  ill-fated  seamen  concerned,  it  was  truly  heart-rending  to  liave  to 
watch  and  attempt  to  alleviate  the  tension  of  expectation  heightened  by  acutest  fear, 
increasing  from  day  to  day  and  week  to  week,  until  these  hapless  ones  also  could  no’ 
longer  resist  the  dreadful  inference  that  widowhood  or  orphanage,  as  the  case  might 
be,  was  all  that  remained  to  them  in  tins  life. 


I nr.  OLKf.n  aTKAMEK 


I.WI.MJL  lit  < II 


1 <• 


Amongst  all  these  melancholy  cases  perhaps  none  was  more  truly  to  be  regretted 

i,™:  br  ;han  t,mt  °f  - ****+.*  q#d»u 

i p .h  ' h°  ,«rKe8t ' rtenner  belonging  to  the  Port  of  Leith,  was  engaged  in 
the  . t.  I etersbuigl,  trade,  and  was  succeeding  both  in  carrying  such  immense  cargoes 

During  the  previous  year,  by  the  kind  intervention  of  my  friend  Mr  R \\  Smith 
(now  a member  of  the  Board  of  Visitors  ,i„.  i.  , 1 &n,,Ul 

the  liberal  owners  of  “The  Edinburgh”  especially Mr  M ill  * T»  ’ Ed“>bur»h>»  with 

Donald  Macgregor,  my  wife  and  tlf  ^tfa  ^ ^ 

Cronstadt  and  back  in  what  was  at  the  time  , , i . f Imssa«1’  to 

bunth.”  But  Captain  David  Steele  was  ? ’ **  1™* 
•splendidly,  and  we  fonnd  him  not  only  an  eminently’  * W Wa*  Perforrned 
admirably  inclined  to  add  Meteorological  ohservnti  ’!  Sonerally,  but 

Admiral  Fitzroy  presently  en*Z*Lme S°  thn‘ 
liad  kept  up  acquaintance  with  him  ever  since.  ' n,“CntK  to  1,18  chaiEe.  and  we 
Indeed,  on  the  very  eve  of  that  fatal  storm  or  in  »i, 
my  Wife  and  I had  gone  down  to  Leith  Pier  both  t C October  2,  1860, 

of  his  astonishing  voyages  of  dispatch,  and  consiim  t T 8^eel°  ,,ff  on  aiH,,he'' 

and  stereoscopes  for  the  Imperial  Observatory  at  Polk'"  °f  Photo8raPhl! 

0>ok  rather  longer  than  had  been  expected  so  lilt  The  ,oadinS  of  thp  «ug° 

yet  still  in  daylight,  the  magnificent  vessel  - win  “ ^ 3 ' but  Mear®r  t0  6 ?•« . 

passenger  accommodation,  and  carrying  back  n.  lv  P°°P  Tecmtiy  ad<led  for  regular 

family  to  take  up  their  abode  again  in  Kussia  th  oceasl,m  a Scottish  doctor  and 

passed  out,  like  a giant  preparing  to  nm  his  ^ haPPay  °ver,- 

comparatively  diminutive  pier-heads.  * victorious  course,  between  the 

No  one  seemed  so  happy  that  they  were  «nf„  „„  , 

Mackenzie  and  his  family;  and  no  one  that  80  K^d  a ship  as  poor  Doctor 

the  “ Edinburgh  " strike  out  straight  Northward  to  ^ *au  the  shore  matched 

channel  of  the  Firth,  and  then  turn  round  ttv!!  midd'e  °f  thc  ***** 

•on  speed  away  on  its  ltussian 
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Hyperborean  Storm  of  2d  and  3d  Oct.,  1860. 

voyage,  at  the  rate  of  0 knots  an  hour,  through  the  calm  warm  air  and  smooth  sea,  but 
fully  believed  that  Captain  Steele  was  going  to  make  another  of  his  most  successful 
voyages.  As  to  duttger,  the  idea  crossed  no  man’s  mind  that  evening ; and  why  should 
it  \ The  Barometer  was  high  and  steady,  the  .sea  smooth  almost  as  a minor,  the  wind 
nowhere,  and  thin  “ mousy-coloured " clouds  growing  insensibly,  alone  assisted  the 
coming  on  of  night.  Vet  within  6 short  hours  of  that  time,  Captain  D.  Steele  and  his 
gallant  crew  had  fought  their  life  and  death  straggle  with  a hurricane  storm,  had 
succumbed  before  its  unheard  of  violence,  and  been  entombed  altogether,  with  their 
brave  ship,  its  passengers  and  its  cargo,  somewhere  near  the  entrance  of  the  North  Sett. 

First  Proposals  for  tiie  Investigation*  of  the  Storm. 

Time  passed,  and  in  the  absence  of  better  and  more  suitable  scientists  I was 
requested  from  many  sides  to  prepare  tut  account  or  history  of  this  remarkable  storm 
of  the  night  of  October  2,  or  morning  of  October  3,  I860.  Under  such  circumstances, 
therefore,  I began  collecting  data  from  various  stations,  both  at  home  and  abroad.  But 
the  work  proved  far  mom  extensive  than  I had  anticipated.  A blow  bad  been  delivered 
on  the  earth  near  the  North  of  Scotland,  but  it  did  not  end  there;  its  effects  travelled 
on  to  Norway,  Sweden,  and  the  Baltic,  but  did  not  end  there ; neither  again  had  they 
commenced  absolutely  and  accidentally  in  N.W,  Scotland,  wherefore  Iceland,  Greenland. 
Canada,  had  each  to  be  questioned  as  to  what  they  knew  of  this  remarkable  “ Meteor," 
before  that  terrible  night  when  it  burst  with  all  its  fury  on  St  Klhla,  in  the  presence 
and  the  witness  of  Captain  Otter,  bis  officers  and  crew. 

The  early  interest  in  this  Storm  pales  uefoke  the  grand  and  steady  Progress  of 
Practical  Meteorology  elsewhere. 

But  while  I was  painfully  pursuing  these  details,  I could  not  but  presently  perceive 
that  men’s  interest  in  “the  storm  of  the  Edinburgh,”  (as  the  great  disturbance  of  October 
2 and  3,  I860,  had  at  first  been  called)  was  rapidly  declining.  It  proved  to  be  too 
isolated  and  peculiar  a phenomenon  for  cither  seamen  or  landsmen  to  expect  much 
practical  advantage  from  investigating  it  further  ; and  meanwhile  the  eminently  tjtmtl 
Admiral  Fitzroy  had  commenced,  in  1861,  his  storm-warnings  from  the  Government 
Mcteorologic  Office  in  London. 

Mercantile  and  shipping  folks  about  Leith  were  soon  delighted  witli  the  results. 
Nothing  Meteorological,  in  then*  opinion,  could  come  up  to  the  positive  utility  of  these 
warnings  as  a means  both  of  saving  life  and  property,  and  of  economising  seafaring  time 
and  labour.  Year  by  year,  too,  the  Admiral’s  forecasts  of  storms  improved.  The  effects 
of  his  system  began  to  lie  favourably  manifest  in  the  Board  of  Trade,  and  in  Lloyd’s 
Statistical,  returns  ; indeed  the  whole  nation  became  engrossed  in  beholding  the  loving, 
charitable,  truly  Christian  part,  for  those  who  go  down  to  the  sea  in  ships,  which  can  bo 

(T-r) 


r.i>isuenau  isrm>soMic'.u.  .rii.sEuv.vtiGSb,  v«u  xm. 


T S« 
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performed  by  Meteorological  Science, aided  by  centralised  telegraphic  information,  when 
placed  in  able,  suitable,  kindred  hands. 

But  then  came  the  calamity  in  1865,  when  that  one  valuable  lire,  on  which  so  many 
others  had  come  to  depend,  was  removed  from  among  us.  An  intenv//num  followed, 
during  which  the  Fitzroy  scheme  was  endeavoured  to  l*e  carried  on  by  his 'remaining  aids 
m the  office ; and  then  there  was  announced  the  appointment  of  a new  set  of  gentlemen 
donated  by  Government  with  a large  increase  on  the  highest  means  ever  wielded  by 
Admiral  K.Uroy,  or  with  no  less  than  £10,000  per  ann,m,  and  under  the  learned  super- 
vision of  a council  of  the  Royal  Society  of  London. 


I ROCEEDtNCS  OF  THE  NF.W  TENANTS  OF  ADMIRAL  FlTZROV’s  ROOMS. 

above),  did  it  then  proceed,  amongst  other  good  works,  to  take  up  with  its  vast  wealth 

SiP2r  "7HHion  ,°r  that  uni<lue  really  most  important  storm  of  October 
I860,  and  publish  the  results  for  the  benefit  of  the  nation  » 

these  gentlemen  did  not  coXTthdr  Yet 

they  presently  went  back  to  a period  of  1 ' rervtA,,lSf  to  their  own  times  ; for 

and  authoritatively  called  on  me  to  account  tv  " ^7  ^ ,Jef°rC’  aDd  suddenl-v 
Barometers  and  Thermometers  employed  in  the^  “ Cma,“  ,Ut,c  ,'0,,lnant  of 

to  the  Peak  of  Teneriffi,  in  1856 ; l remnant  whirhTl  ■ ?■'  "'T ,economical  expedition 
to  the  tlien  head  of  the  office,  or  on  my  return  • °”K  <lul-v  a0count«1  for 

Admiralty,  which  were  presently  sent  me  f U°  7 18i>8  : wl,dc  ll,e  thanks  of  the 

(b, wooadop  <b„  wh,,lo  inuwao.  wi,Mr,  »T,!“  C’l|K"li‘i“"’  lu“l-  1 

^ «. . 

office  indicated  to  the  country  that  tW  were  ml  hte  Admiral  Fitzro?'8 

warning.  Tlie  merchants  of  Leith  as  well  n conl‘nue  his  work  of  storm- 

their  complaints.  The  Meteorol^ic  Sodc^Ts^H^i  B"thh  P°rt*  Were  ]o,ul  in 
earnestly,  had  at  length  a grand  field  day  a-mins,  the  T *£°  ^ Up  th°  Sll^ect 
.Society  of  London,  at  the  meeting  of  the  IS-  i ? Col»'m*tteo  of  tho  Royal 

and  carried  a vote  of  the  Association  in  favour  "of  st  *50C“U,0n.  in  Dundec  Sept.  1867, 
Yet  such  was  the  official  resistance  to  the  idea  ^™'V,'am,n«s  being  resumed, 
commenced  ; and  it  required  the  tempest  nf  n , “ °VC"  then  "a*  storm-warning 
bravo  ships  left  port  on  a fine  cheerfffi-|0oki. T *'  18°7’  (the  ,la-v  " hon  s°  ®*nv 
afternoon,  with  frightful  loss  of  life  and  0nly  t0  h°  wrecked  the  same 
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Hyperborean  Storm  op  2d  and  3d  Oct.,  1860. 

barometrical  indications  before  it,  that  it  might  very  easily  liave  been  warned  against 
from  a central  office  the  previous  day) ; it  seemed  to  require  all  this  to  make  the  new 
officials  tardily  consent  to  take  up  Admiral  Fitzroy's  all  important  warning  system  once 
again. 

Of  a Bill  sent  in  by  the  Richly  Endowed  Office  in  London,  to  a Poor  Voluntary 

Society  “ in  the  Provinces.” 

But  when  that  so  much  desiderated  warning  system  had  been  thus  once  more  set 
afloat, — was  there  quiet  or  satisfaction  everywhere;  and  did  Scottish  scientists  take 
that  convenient  opportunity  of  inquiring  again  about  the  proposed  history  of  their  own 
particular  storm  of  October  1860  ? 

By  no  means.  They  one  and  all  became  more  jminfully  excited  than  ever  at  the 
twin  tier  in  which  the  new  parties  were  conducting  the  storm-warnings.  It  actually 
seemed  as  though  the  said  gentlemen  had  determined  that  the  complainants  should  be 
made  to  repent  of  ever  having  asked  for  storm-signals  ; for  the  mandates  to  hoist  the 
drum,  hoist  the  drum,  aud  still  to  hoist  the  drum,  came  so  fast  and  frequent,  that  for 
the  sailors  to  have  attended  to  them  all,  would  have  practically  extinguished  the  trade 
of  Leith  Docks  for  the  season.  The  Chamber  of  Commerce  of  Edinburgh,  in  absolute 
des|mir,  sent  me  packet  after  packet  of  the  confusing  telegrams  that  had  been  received 
from  the  London  Office,  and  asked  by  letter  “if  modern  Meteorologic  Science  could  do 
no  more  for  them  than  that!  " 

But  it  was  no  affair  for  me  to  interfere  in,  especially  as  the  extensively  constituted 
and  highly  popular  Scottish  Meteorological  Society  was  still  performing  their  part  for 
the  whole  country,  rertut  a wealthy  centralised  office  in  London.  This  Society 
moreover,  which  had  already  done  so  much  for  Scottish  Meteorology,  and  hitherto  on 
voluntary  local  subscriptions  alone,  presently  received  a sort  of  permit  from  Government 
to  apply  to  the  managing  Committee  of  the  Royal  Society  of  London,  for  a portion  of 
that  office’s  £10,000  a year.  But  the  permit  was  so  loosely  worded,  that  the  Royal 
Society  Committee  stood  out  against  both  its  letter  and  spirit,  and  the  Scottish  Society 
got  nothing  for  their  pains. 

Nay,  they  presently  received  less  than  nothing  to  assist  their  modest  finances.  For 
when  they  had,  in  t he  usual  time-honoured  manner  of  zealous  Meteorologists,  applied 
to  the  London  office  for  some  of  their  numerical  observations  on  a certain  scientific 
question,  they  got  a bill  for  £10,  10s.  sent  in  to  them  for  the  alleged  expense  of  copying 
out  the  purely  scientific  results  they  had  asked  for. 

“ Who  sent  in  that  bill  ? ” asked  the  Chancellor  of  the  Exchequer,  before  whom  a 
deputation  of  the  Scottish  Society  was  soon  afterwards  setting  forth  their  grievances. 

“ Why,  the  men  with  the  £10,000  a year,”  answered  Colonel  Sykes,  M.P.,one  of  the 
deputation  of  the  poor,  but  hard-working,  voluntary  Society,  “ in  the  Provinces  " so- 
called,  though  really  sitting  in  the  metropolis  of  the  ancient  kingdom  of  Scotland.  Not 
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only  too  diil  the  London  central  officials  send  that  bill,  but  accompanied  it  by  a require- 
ment that  they  were  to  be  watt  toned  as  having  furnished  the  scientific  information, 
whenever  or  wherever  either  the  whole  or  any  |>nrt  of  the  said  matter  should  lie  pub- 
lished by  the  Scottish  Society. 


The  case  above  mentioned,  and  as  duly  published  by  the  daily  papers,  made  a deep 
sensation  throughout  Scotland  ; but  as  that  did  not  in  anything  alter  the  edicts  of  the 
Loudon  Meteorological  Office,  guided  by  the  Committee  of  the  R.  Society  of  London, 
—it  presently  became  inevitably  apparent  to  me  at  least,  that  new  times  had  super- 
vened in  scientific  life,  new  precedents  been  established  in  London  head-quarters, 
such  precedents  too  as  would  make  it  impossible  in  future  for  a small  and  poor  “ Pro- 
vincial establishment,  like  that  of  the  K.  Observatory,  Kdinburgh,  ever  to  take  up  any' 
extensive  Meteorological  investigation. 

Had  I,  indeed,  as  the  Director  of  that  Observatory,  while  getting  up  data  for  the 
history  of  the  stoim  ot  1900,  in  that  and  the  following  years,  been  charged  everywhere 
for  information  furnished,  at  the  rate  proposed  by  the  new  London  office— 1 could  never 
have  accumulated  the  twentieth  part  of  the  materials  which  were  freely  and  ungrudgingly 
furnished  to  me  in  that  day,  without  price  and  without  stipulations,  bv  dozens  of  the 
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Siberia,  a*  well  as  from  the  South  of  the  Caucasus.  Yet  not  one  ruble  was  charged 
and  nothing  bargained  for  as  to  any  notification  of  himself. 

Quite  in  a similar  spirit,  too,  the  Commissioners  of  Northern  Lights  in  Scotland 
sent  in  returns  for  their  Lighthouses  : the  Chamber  of  Commerce  in  Edinburgh  and  Mr 
It.  M.  Smith  procured  me  many  logs  of  ships  both  British  and  Foreign  ; and  the  Scottish 
Meteorological  Society,  through  their  Secretary,  contributed  numerous  MS.  data,  but 
hinted  not  a word  at  wait  payment  and  insisted  on  no  bond  at  all  about  my  honourably 
acknowledging  their  part  of  the  affair. 

When  such  had  been  the  facts  on  every  side,  how  favourably  the  men  and  times  of 
186(1  could  uot  but  rise  up  before  one’s  memory  in  1868  and  1870  1 And  so  it  came 
alsml  at  bust,  that  the  interesting  storm  of  October  I860,  which  hail  been  well  nigh  for- 
gotten amid  the  turmoils  and  struggles  for  life  which  had  followed  the  sunset  of  the 
immediately  succeeding  years,  now  appeared  resplendent  once  again  in  the  aflcr-<jh«r 
shining  on  it  from  a higher  and  more  ethereal  region.  Being  myself  too  especially 
privileged  to  la-hold  it  thus,  I presently  found  that  duty  called  me,  before  final  night 
should  altogether  close  in  on  the  lessons  for  man  to  loom  from  the  phenomena  of 
nature,  to  take  up  the  long-delayed  investigation  once  more,  anil  carry  it  out  to  such 
development  as  I might  bo  able,  though  at  the  best  in  my  bands  only  most  imper- 
fectly. 


Practical  Course  Adopted  is  tiif.  Final  Investigation  ok  the  Storm. 

With  this  view  therefore  full  before  me,  after  reducing  all  the  Barometers  to  British 
inches,*  a tcm|>erature  of  68°  F.  and  Sea-level,  and  after  correcting  as  well  os  I could 
Tor  index  errors,  and  finding  that  differential  effects  at  each  station  were  more  trust- 
worthy than  any  other  method  of  proceeding,  1 have  arranged  the  whole  of  the  docu- 
ments into  6 Natural  and  Geographical  groups ; thus — 

Group  1,  contains  36  station  returns,  all  of  them  in  or  near  the  North  of  Scotland  : 
that  being  the  region  where  the  storm  was  first  distinctly  perceived  as  such,  and  telt 
more  severely  than  at  any  other  place. 

The  observations  recorded  areehiefly  those  of  Time,  Barometric  height,  Direction  of 
the  Wind,  nnd  Strength  of  the  Wind.  Thermometric  and  other  observations  appear 
only  occasionally,  as  they  are  too  much  influenced  by  the  large  daily  cycle  of  change 
to  be  of  much  use  in  storm  warning.  But  whatever  observations  there  are,  have  always 
been  arranged  in  one  continuous  column  according  to  time,  and  the  reader’s  eye  will  be 


* The  moat  popular  Barometric  ncuk-  on  tin*  Continent  seems  to  bo  atill  tlie  old  Paris  inch,  sometime* 
expressed  in  Inches,  Line*  and  Ilvcimals,  and  sometime*  in  Linaa  and  Decimal*  thereof  only.  M ill) met-  n*  of  the 
modem  French  meter  coine  next,  nnd  then  British  Incite*,  especially  in  linssia,  though  they  are  eomcu-liat  con- 
cealed there  by  the  one  and  nnly  unit  named  and  decimalised  being  the  twentieth  of  an  Inch  ; but  of  a British 
Inch  be  it  remembered. 
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easily  directed  therein  to  the  date  of  the  passage  of  the  storm’s  centre  hy  a black  dot, 
and  concentric  circle  introduced  into  the  said  Turn-  column. 

At  the  very  first  station  indeed  we  make  a stumble  on  the  threshold,  bv  getting  a 
return  from  one  of  the  very  chief  centres  of  the  storm,  which  says  nothing  about  the 
storm.  Hut  yet  that  return  has  its  useful  lessons,  and  the  following  stations  say 
enough  about  both  the  storm  and  its  effects  to  satisfy  even  those  who  love  to  sup  on 
horrors.  Each  station  return  is  further  wound  up  with  a few  words  by  myself  setting 
forth  the  chief  facts  thereby  established  and  the  inferences  for  the  whole  storm,  on  the 
simple  assumption  <>r  a whirlwind  revolving  against  the  direction  of  the  hands  of  a watch, 
and  proceeding  at  the  same  time  from  West  to  East. 

Group  2,  consists  of  10  stations,  in  the  same  Longitude  nearly  as  the  North  of  Scot- 
land, but  stretching  away  Southward  to  England,  France,  and  Spain,  chiefly  to  show 
the  rapid  diminution  of  the  storm’s  intensity  towards  the  South. 

Group  3,  comprises  18  stations  in  Norway  and  Sweden,  showing  the  passage  of  the 
storm  Eastward  through  high  Latitude  parallels. 


of  all  that  was  proposed. 
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GROUP  I. 

NORTH  BRITISH  AND  STORM-CENTRAL. 

OR  30  STATIONS. 

RETWEEN  5.V  AND  61’  NORTH  LATITUDE.  AND  9s  W&ST  ANI)  5°  EAST  LONGITUDE. 
ARRANGED  IN  ORDER  OF  LONGITUDE 


(1.1  ST  KILDA 


Lnt.  - 37-  40'  N.  Long.  - ft’  40"  W. 


Hula. 

FlnroraHor  at 
CUT,  nuilfe* 

Tlitrm. 

Air. 

Tlirrm. 

Wind. 

Rain. 

lord  aj*jiro». 

Sra. 

Force. 

ItntJth  llifhva 

•F. 

* F. 

1*00 

Oct.  1 Noon, 

62-0 

sw 

3 

4 r.n. 

MS 

62*0 

NW 

5 

8 r.u. 

;V»l> 

520 

NW 

a 

Oct.  2.  Noon, 

3011 

52-3 

51  '9 

W 

4 

Rain. 

4 r.n. 

498 

5*J0 

SW 

4 

Ram. 

8 r.tt. 

48-5 

62  0 

8 

A 

Rain. 

O 

Oct.  3.  Noon, 

4 p.h. 

8 r.n 

3010 

52  '5 

NNW 

7 

C"H r/slstons  dsriuretl  for  this  Station. 

Eminent  for  missing  all  particulars  of  Dio  great  storm;  or  for  having 
separated  tlie  two  Barometrical  uWrvation* bjrsit  wide  an  interval  (3$  hours), 
that  the  " Meteor  " was  enabled  to  come  unseen  and  unexpected  like  a thief 
in  the  night,  depressing  tlio  Mercury  by  I SO  indies,  crashing,  blowing  away, 
or  destroying  Iwth  the  cottages  of  the  Islanders  and  their  only  big  boat,  though 
inside  its  protecting  pier,  and  then  to  pass  away  again  so  completely  and 
cleanly,  that  the  Barometrical  press  it  re  waB  restored  at  the  next  methodical 
or  ordinary  routine  observation  to  within  -4)1  of  an  inch  of  whnt  it  had 
been  the  day  I -ofere ; «>.,  just  os  though  nuthing  but  calm,  quiet  and  peace 
had  reigned  during  the  interval, 


(2.)  OFF  ST.  KILDA. 

H.M.  5.S.  Poaccrtsit.  C»pt.  Otte*.  R.N. 
Lat.  = 67’  45'  X,  Long,  8’  4tf  W. 


bat*. 

Baniro. 

at  F. 
and 

8<*a-le*el 

afipcox. 

Wind. 

RfOiarka. 

birudjuo. 

diameter. 

1880 

Oct.  2.  8 a.*. 
Noon. 

4 r.*. 

8 r*. 
8.15 
8.45 
10.30 
11.0 
11.45 
Midnight 

1 

tint.  In. 

30-33 

29-88 
29  71 

20-73 

29-45 

29-37 

2933 

SSW 

SSW 

SSW 

SSW 

sw 

J 

Heavy  squalls, 
hut  moder- 
ately smooth 

water. 

In  a Wt ur  fruai  Cafe.  0»ter. 
*•  Wf  wtrt  ljra*tr  In  Ik*  Ho*  al 
St  K 11  dt  f t|tr  outilng  nl 
Ort  S,  vhrn  l»«  oi*l  njltift* 
nr,  ai>4  Ihttltffll  Innklatfdlrly. 

1 wwlfbrad,  tilt  aramly  £<*  t'V 

of  the  Par  b*f«r»  (h«  n*k 
(inmtMtd  frttllB  anflllS.W.. 
•4  1 a«um*  man*  W lb*  N. 

*.It-  -.f  Ihc  an*  jf  l an* 

■ierr  the  lev.  T*«i  »»|UtIW  o»rf, 
kfTTllW.  tit  1tir>  water  aote-\ 
nilr ij  uuulX  AUtll  1 t-« 
It  «m  nntrif  cvlie,  %GI  ill* 
harem  rur  Mill  f*Cin».  *n«  * 
vu  jutt  tDluklnji  or  rrtorabig 
to  tN  aartiimsi*  vlun  Ur* 
tliif  *u  EiftKk  a*  In  • 
merit  vCit  Uh  urM  rlrtrW 

huntear*  ifiom  th«  «y?cwu* 

Ciartrri  t tivf 

(2.)  OFF  ST.  KILDA— Gmlin uM. 


1 

bale. 

Hamr*i, 
at  W K. 
and 

St>a-l»Tel 

npprox. 

Wind. 

Remarks. 

Dirrefkin. 

Character. 

18410 

Oct.  3.  0.15  a m. 
1X45 
2.0 

o -An 
° 3.20 
3 20 

5.30 
6.10 
7.15 

Nrsill 

2.30  r.*. 

Itrit,  In. 

29  27 
29-20 
29-4)7 
283t8 

28- 93 

2903 

29- 78 
29-66 
2998 
29  98 

sw 

sw 

sw 

w 

N W 
NNW 
NNW 
N 

Heavy  squalls. 
Terrific  squalls 
Squally. 

Neatly  calm. 
Nearly  calm. 
Hurricane. 
Fearful  gate. 
Gale. 

Nearly  calm. 

-J  Irleff  to  grt  the  thtot 
hr*4  «<Y  akrrrc.  kill  thr  tlli*( 
Urkr.  tot  tl*  T»**H  U* 

(hr  • tKf . drifting  a! 
the  merry  nt  thr  viola  ant 
varoa  All  that  atnr  maVI  ht 1 
4nn*  via  thcilMgmoi  «m4u- 
*1- O tf  limit*  the  rnr.tr* 
•fun,  trustiag  tlr#  re*: 
linff'a  BUTT. 

“Ik  IttealtiiC  and  •CToart- 
Ing  nl  thr.  vital  vat  twrrtflr 
aasl  t.ithlnc  of  ImiL  ca  oi 
UfUb*  vtxft.  41ee|<  t InHI 
(lift,  tol  wiry  w«  indthn. 
an  Itugltaij  Marlin*  ■/  thin, 

awful  cliff*  o»tr  our  l**.la 

Tbt  Unntrla  Ivrhia  hv4  tm 1 
Wmra  me.  or  oral*  4»a!-.t  t..l 

»h<c*.  IV?  It* gt  ya>Mk-bta 
ktal  »tt  llilcd  tty  mil  AiTfivI 
U ma»lr>  of  jrtftr;  tail  nar- 
•f«ar*  Miff  rren^hlnc  ’ht* 
nrtid  bretk  akOll.  •»**  fiylvK 
aO  Ink** Vtr4  vlLk  a ilax^i rrrjs  1 
WMtf. 

•For  loo  hurt  ike  Iturv 
raav  cantlooral  vllh  untlial<< 
fort*.  **V-»  o l<nik  In  ilmtfcy 

tlnvrtl  it  Kb-'la'i  Pink  Ual - 
Inf  n«wth.  and  Ik  *hi|-  tn  ame 
(ttrtllsr  toferr.  It  vw  nrr 
until  m*m  lk«!  *c  actllt  Tx- 

nlntff  an  tnrlttrtur  In  tit* 
Day.  and  ihu.  v«  (Otnff  1 V*t «« 
«m  net  Ik*  only  wfltmt' 

Co nefastoa*  AWirccd  for  this  Station. 

Lowest  Raroineter  on  Oct.  3d  at  81a.  is 

Wliale  fall  oheerved  ■ i‘85  inch. 

Interval  corresiamding  = 19  lonra. 

Maximum  rate  of  fall  olmervoil  = '08  inch  in  O o honr,  hut  the  Barometer 
was  probably  a rather  sluggish  marine  one,  and  the  real  quantity  «ab  more. 

Wind  veered  through  SSW  anil  SW  with  violence,  to  West,  with 
nearly  calm,  and  then  to  NW  and  NNW,  with  the  maximum  hurricane 
violence. 

Wind  at  West  on  Oct.  3 at  3h.  20mu.ii,  or  shortly  after  the  lowest  Bar- 
ooi«tric*]  ilupreMioD. 

The  Wind  remarked  on  as  '*  a noisy  wind,”  hording  and  temrm»»j  beyond 
nil  precedent,  so  as  even  to  he  described  by  an  old  sailor  a*  “terrific. 

Station  slightly  Smth  of  Whirl-centra,  and  the  latter  moving  fn  m 
W to  E. 


Koval  Oikkkvatouv,  Iuhnui'koii. 
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(3.)  IIARRA-HEAD  lighthouse. 


Lftt.  a 56°  47‘  N. 


' 39  W. 


Bnrom. 

•MIS'  F 

WiimI. 

Dole. 

•rwl 

approx, 

Direction. 

r'hii  meter. 

I860 

IWl.  In 

Oct,  1.  9 am. 

30-20 

SW 

Fresh 

9 r.u. 

30-10 

Woze. 

ft*— T»lt. 

Oct.  2.  9 a.u. 

30-27 

NW 

Strong 

Ilun 

9 p.u. 

29-72 

bruoxe. 

O 

Oct.  3.  9 A.M. 
9 I-  .1L 

29-83 
30  2U 

SW  to  XW 

Meet 

terrific 

storm. 

H*ip  will 
rUa. 

Oct.  4.  9 A.M. 

3012 

W 

Strong 

Hik. 

9 P.u. 

29-70 

hreoze. 

lie  murk* 


Oft  flu  mon-Vis  ul  > 
IM.  .1  w*  »tf  e ilsi'Ml  I 
*’T  * IBNrt  IcrrtAr  iinni. 
*nlth  OHM  A4ii«ra 

to  lt«  Usli1hf»»»c  M»- 
U»n  i rlt.  thtrr  itc  |l«i 
Jtrfr  it  ISn  »«#ui<Yir* 
il>ko  fcli«rn  down,  Uinc 
•"•I  rail*  ilrtirvy**! 

, M<1  tiie  untwine  TTv* 

, ImI  Out  Ui 

lijm,'*  y»jf  al»iui  i.ir-  i 
h**  t4  li  wiu  rfti«r>]  u, 
nttrly  • lnrl*»  aUm 
IlM  teT^lns  Vj  U<IM|(  I 
•*n»  c<  13c  Vint , «1.| 

| Mir  U?ll»  In'tl  !,}*;„•  | 
v*j  rrarkrd  by  u<i,r  1 
•f»al?  •luwan. 


GmicImioim  deduced  for  (kit  Station. 

Lowest  Barometer  observed  on  Oct.  2 lit  9h.  rn. 

Actual  lowest  Barometer  occurred  in  the  long  interval  between  the  obeer 
vation  of  Oct  2 at  9h.  r.sL  anJ  Oct.  M at  9h.  a n.  j probably  no  Oct.  3,1  at 
3b.  30m.  a.u.  or  eo  nearly  in  the  middlo  between  these  observations,  that 
the  wbolo  fall  observed  was  quite  iocoaisiderabto  compared  with  what  must 
baeo  really  taken  place,  and  which  may  be  imagined  from  the  strength  «f 
tbo  wind  aa  drauribeJ  in  its  vulgar  effect*. 

Wind  rcerrtl  from  SW  through  West  probably,  t<»  X \V. 

Station  South  of  Whirl’*  centre,  and  the  latter  moving  from  W to  E. 

(4.)  LOO II  FIN. SHAY,  HARRIS, 

il  M.  Cutter  Woodlark,  Liter.  Thomas,  R.N. 

Lat.  S7*4«’  N.  Lung.  6"  50’ W_ 


Bale. 


i860 

Oct.  1.  9 a. a, 

3 p.m. 

8 P M. 

Oct. 2.  9 «.u. 

3 p.it. 

8 r.a. 
10.31  p.u. 

Oct,  3.  1 a.u. 

2 a.a. 

© 3.30  a.u. 
5.10  a.u. 
6.80  a.u. 

7 A.W. 
8.30  a.u. 

9 a.u. 
10.50  A.M. 

3 p.u. 

8 p.u. 


Barometer  At 
8r  F.  and 
Srw.lnve] 
appeal, 


Britob  [ndbet. 

308.5 

30-23 

30-25 

30-39 
30-34 
30  09 


29-21 

29-51 

29-92 

29- 94 
3006 
3015 

30- 27 


Tump.  | Temp. 
Atr,  Evap. 


53  0 61-4 


52-4  60-8 


TemjL 
c#  (ha. 


SutlnuMi 


5|-9 


52-2 


50-5 


Wind. 


26 -5 


20-2 


45-5  . 52-2 


24-5 


Direction 


s 

s 

w 

w 

wsw 

ssw 

ssw 

ssw 

s 

NSW 

NNW 

NNW 

NNW 

NNW 

NNW 

NNW 

NNW 


Foro' 

0-12 


2 

U 

0-8 

12 

12 

12 

12 

12 

11 

10 

8 


Ri-n.it/ks  by  IjieulrnoHt  Thomas 

On  Octolwr  2,  at  l p.u.,  a feeling  of  unrmth  which  the  thermometer  did 
u..t  conohorale  ««  remarked.  We  anchored  that  evening,  but  only 
according  hi  custom,  and  not  in  expectation  of  had  weather. 

At  8 I-.U-,  rate  of  SSW  wind  = 27  milce  per  hour. 

At  10.3(1  P.U.,  rate  — 33  mil,’*  per  huur. 

At  midnight  wind  moderated. 

At  2 a.m . Nearly  culm. 

| At  3.30  a.u.,  Bliort  violent  puffs  rrom  amitliward,  hut  calm  between.  In 
two  different  places  where  women  on  shore  had  left  out  wnaliod  clothej  to 
bleach  they  got  up  at  this  time  to  fetch  them  in  . .till  the  sailor,  were  not 
eajccting  anything  ]wrticular. 

At  S-10  A.M.  quite  suddenly  the  wind  came  furiuualy  from  NNW. 
making  tiro  ship  hrol  over,  ao  that  in  an  inatant  glasses  left  on  the  table 
were  upset  before  ehc  could  come  up  head  to  wind  in  this  new  direction. 
The  storm  blew  uleadily  from  NNW,  ,„d  continue.!  so  for  several  hour, 
l be  aca  wa*  all  smoke  and  spray,  and  the  drop,  of  salt  water  hitting  the 
open  eye  were  hie  small  .hot.  Wo  veered  a good  deal  of  cable,  but  still  the 
atru,.,  wa.  so  great  as  to  break  some  of  the  windlas  pants. 

At  f.  A.M  we  got  daylight,  but  the  land  though  only  100  yards  dotard 

1 nt  1 t * ^ *,€l  r,Mlr  ^ W*n'^  waa  m>  great  (hat  you  coild 

only  he  heard  by  bawling  into  the  car  of  another.  But  tho  wind  made 
every  imaginable  sort  of  noise,  roaring,  screeching,  hissing,  whistling,  4c. 
or  spring  anemometer  or  storm  gauge  registered  22  lbs.  nn  square  foot. 

| its  maximum,  and  then  broke. 

T!'*  .r"':1"15  “"l-'ni“,n-,';r  g«ve  from  54  to  63  miles  per  hour  in  by  no 
80*  miles  (a- r h "ur***  **It  C'f  ****  8*'“:  mU9t  *,4V"  been  more  nearly 


j''r  iiih  a^iari-^n, 


Lowest  Barometer  on  October  3.  at  4 a m.  probably.  Whole  fall  oloermd 
in  il--.  It  i 8IC»lKr  Maximum  rate  of  rise  observed  . U-29S 

SSW  of  t 1111  c"Ur‘  , ^“pw^nted ! Wind  veered  from  WSW  amt 
VNW  iUis'1  J" ^ 1 ireogb  calm  and  variable  equal  Is  to  a hurricane  at 

Stulron  slightly  south  of  Whirl  centre,  and  the  Utter  moving  from  W to  E 


(5.)  ARMAGH  OBSERVATORY. 
R*?.  T.  K.  Robcnhun.  D.D. 




Lai.  - .54 

21  N,  Lohjj,  « 6r 4.V 

W. 

IlNtft 

IWom*  t«?r  at 
8#'  K.  ubtl 
S^n.loTol 

Wind. 

1 

Direcnioa.  Vcleoitj- 

Jlrmurt-d. 

laaii 

Oct-  2 10  A .M. 

6 P.K. 

10  p.m. 
Midnight 

Oct.  3.  1 a u 
2 
3 

O 4 

Potato. 

tv**.  jH*r  Lour. 

IbllUI.  ImhiM 
30-134 

30-050 

WNW 

ssw 

ssw 

ssw 

SW 

SW 

w 

w 

• 

1 21-0  3 7 

24-0  5-0 

130  1 16-2 
25  1 1 20-6 

40  0 21-6 

42-0  21-0 

88- 5  1 21-8 

89- 5  1 14-7 

! 

. 

i 

i 

Digitized 


Hyperborean  Storm  op  2d  and  3d  Oct.,  1800. 
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(5.)  ARMAGH  OBSERVATORY — Coiidnutd. 


lUromctf*  nt 

Wind. 

Date. 

€&*  F.  ami 
Sea- lord 

Direction. 

Velocity 
in  nolle* 
pur  hoar. 

tppeox. 

Point*. 

Degree#. 

I860 

Oct.  3.  5 a ir. 

RrilUh  Ixiriti. 

w 

si  a 

17-6 

C 

w 

89  -a 

16-3 

7 

w 

90S 

13-7 

8 

w 

9-2 

13-5 

9 

WNW 

105  0 

112 

10 

30-221 

WNW 

1050 

155 

11 

NW 

127-5 

18-8 

WNW 

1200 

Hi) 

1 r.M, 

WNW 

102-5 

121 

3 

W 

99  0 

93 

$ 

WNW 

106-5 

11 '3 

4 

WNW 

120-7 

117 

0 

WNW’ 

1206 

7-7 

G 

WNW 

1110 

7-4 

T 

WNW 

1090 

SV 

a 

WNW 

1036 

7-5 

9 

WNW 

10412 

63 

10 

30110 

WNW 

103-5 

59 

Remarks 


At  * r.M.  od  Oct.  2, 
Urn  direction  traoe 
tKn  Broad 
abiding  vhkli  marks 
great  irregularity  in 
the  wind's  course : ami 
la  accoinpftaiad  by  a 
roar  out  of  proportion 
to  Ita  ap«a<t.  Thia 
incroaaed  through  Uie 
day. 


Cone  {tut  ohs  rifjureti/t'r  this  Station. 

The  Barometric  doprcaaion  on  October  3,  at  4 a.m.  probably,  but  almost 
entirely  lost  at  this  station. 

Tb«  wind  wa a well  observed  by  n mechanical  register. 

Wind  veered  from  SSW  *a<l  SW,  through  Weal  to  WNW  and  NW. 
There  was  no  central  calm. 

The  wind  wag  a noisy  one. 

Station  considerably  south  of  Whirl's  centre;  and  this  moving  from  V 
to  E. 


(C.)  STORNOWAY. 


Janet  Kami,  E«[.,  Scottish  Meteorological  Society. 
I.at.  = 58’  12'  N.  Long.  = 6'  23’  W. 


Date. 

Barometer  at 
08*  F.  ami 
Bca-levcl 
approx. 

Wind. 

lUin. 

Run  ark*. 

Direction* 

Foceo. 

0-6 

i860 

Bnti«b  Incite* 

Oct.  1 9 a. si. 

30-20 

SW 

3 

9 P.M. 

30-14 

NW 

3 

•00 

Oct.  2.  9 a. SI. 

30-28 

SW 

3 

9 r.M. 

3011 

SW 

2 

■26 

Oct.  3.  0 6 a-u. 

Violent  storm. 

9 A.M, 

29-85 

NW 

6 

9 v.m. 

3018 

NW 

2 

1-76 

GcL  4.  9 A M. 

3016 

NW 

2 

9 r.M. 

29-96 

NW 

1 

•28 

Conclusion*  for  this  Statin «_ 

The  Barometer  not  observed  at  tlio  interesting  jtoinl  of  the  gale.  Wind 
veered  from  SW  through  W probably  to  N W. 

snixnuiioa  astuonomical  obsxbvatioss.  vot„  xnt. 


(7.)  BUTT  OF  LEWIS  LIGHTHOUSE. 

Thomas  Hon,  Keeper,  per  T.  Stitixsoji,  C.E. 

L at.  = 58"  35’  N.  Long.  = 6’  20’  E. 

No  instrumental  observations ; and  only  one  direction  of  wind,  NW, 
casually  and  inaccurately  mentioned  throughout;  but  the  strength  and  the 
data  of  Iho  wind  well  described  thus: — 

“ Blowing  strong,  but  thought  nothing  of  it  all  night,  when  at  a quarter 
to  six  in  iho  morning  of  the  3d  October  it  did  blow.  I could  compare  it 
to  nothing  but  distant  thunder  for  about  half  a minute,  and  rain  I never  did 
see  the  like.  The  gale  took  off  about  eight  o'clock.  Seven  of  the  foot-bridge* 
across  the  rivom  between  Stornoway  and  N ess  arc  carried  away — four  are 
standing.” 

rasstgo  of  centre  of  storm  on  October  3 at  5b.  0m.  a.m.  probably.  Station 
probably  south  of  centre  of  whirl. 


(8.)  PORTREE,  ISLE  OF  SKYE. 


Mr  Jams  Ghaut,  Scottish  Meteorological  Society. 
Lab  - 57’  25’  N.  Long.  = 6*  11'  W. 


Date. 

narnraotei  at 
80*  F.  and 

Stfa-lerd 

approx. 

Wind. 

1 Velocity 
Direction,  in  Miles 
| per  bout. 

Rain. 

Remark*. 

I860. 

Bnliili  Incbe*. 

Oct.  1.  9 A.M. 

30-29 

SW 

9 r.M. 

30T9 

s 

012 

Oct.  2.  9 am. 

30-33 

WNW 

9 r.n. 

3006 

S 

006 

11  r.M. 

Violent  gale  be- 

gau. 

Oct.  3.  O 2 A M 

80 

A most  tremen- 

ft  A.M. 

28-88 

don*  hurricane. 

6 AM 

Violent  gale. 

9 A.M. 

29-82 

NW 

Violent  gale. 

3 r.M. 

Wind  moderated. 

9 r.M. 

30-23 

NW 

1-54 

Ueavy  rain. 

Oct.  4.  9 a.m. 

30T8 

WNW 

9 r.M. 

29-97 

W 

0-30 

Further  remark*  6y  Observer, 

The  hurricane  of  the  3d  uprooted  a great  many  trees,  and  tore  branches 
off  others  to  a great  extent,  besides  doing  an  immense  deal  of  damage  to 
the  crops,  fishing-craft,  Ac.  It  was  tlio  severest  storm  fell  in  Skye  for 
upwards  of  fifty  years. 


Conclusion*  deduced  for  thit  Station. 

Lowest  Barometer  on  Oct.  3 at  5b.  a. it. 

Whole  fall  obBorved  - 115  inch. 

Interval  corresponding  = 36  hours. 

Quickest  fall  ■ 1*18  inch  in  8 hours.  . „ 

Wind  veered  probably  from  SW  through  W to  NW,  and  was  of  ful 

hurricane  strength.  ti-K) 


oo< 
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Royal  Oikkrvatouy,  Edinburgh. 


(9.)  OBAN. 

Capl.  Btnroan.  B.N.,  Scottish  Meteorological  Society. 
Lat  - S6=  25'  N.  Long.  = 5*  30'  AV. 


Pat*. 

lUromeltT  ut 
Ictcl  tlpJiMX. 

Win*. 

Ihrortiou. 

F«fTf. 

isr.o 

1 

(Inti'll  IbkIiwr. 

Oct.  1.  9 

A.M. 

30  30 

Var. 

0-5 

9 

P.M. 

30  24 

SAY 

0-5 

Oct.  2.  9 

A.M. 

3034 

WSAV 

10 

9 

r.M. 

30  06 

AVSAV 

05 

Oct.  3.  1 

AM. 

Storni  legan  at  1 a.m. 

©5.30  a.m 

At  5.30  am.  AArind 

9 

AM. 

2974 

NW 

f.-n 

shifted  to  NAAT. 

8.30  r.u. 

Thnndcr  at  8.30  p.m 

9 

P.M. 

3028 

NAY 

40 

Oct.  4.  9 

AM. 

30-29 

W 

20 

9 

P.M. 

30-07 

AY 

2-0 

Cntf/omant  deduced  fur  Ihi a Station. 
Lowest  Barometer  on  Oct.  3 at  5 b.  30  m.  a.m. 

Whole  fall  not  ulaerved. 

Wind  veered  from  WSW,  though  Went,  probably  to  NW. 


(1U.)  SCOI'RIE. 

.1  Simpson,  Esq.,  Scottish  Meteorological  Society, 


Lat.  - 58°  21'  N.  Long.  - 5'  8'  W. 


Dnt«. 

Huniiiclt'r 
at  08-  F. 
and 

s tA  *■  i 
approx. 

Wind. 

lUla. 

lU-uinriu. 

DiThClioO, 

Foec4«. 

I860 

British  In. 

Oct  1.  9 A.M. 

30-22 

sw 

1-0 

9 I'  M. 

30-08 

SAY 

20 

Rain. 

Oct.  2.  9 u 

30-21 

8W 

1-5 

9 P.M. 

30-08 

SAY 

20 

Do. 

Oct.  3©7  am.* 

•Storm  began  with 

9 A.M. 

29  81 

NW 

GO 

tonuntg  of  rain. 

9 P.M. 

30-03 

NAV 

40 

Do. 

A sloop  wrecked  here. 

Oct.  4.  9 A.M. 

3006 

W 

2-0 

9 P.M. 

1 

29  95 

W 

2-0 

Do, 

f VnWswioiw  deduced  for  Hit  Station. 

All  the  more  interesting  parts  of  the  storm  had  passed  before  the  observer 
looked  at  his  Barometer. 

Wind  veered  from  SAY,  through  West,  probably  to  XW.  and  was  n 
fnll  storm  in  strength. 


(II.)  SOUTH  CAIRN. 

Mr  Jk ess  Kexxeot,  Farmer,  Scottish  Meteorological  Society. 
Lat.  - 55°  0 N.  Long.  = 5 ' 8'  W. 


|Urom*t».r  at 
68*  F.  and 

approx 

Wit* 

IHrcclion. 

L 

Fdirro. 

Horn. 

Remarks. 

I860 

ItlltUll  Indio. 

Oct.  1.  9 A.M. 

30-38 

S by  W 

2 

9 P.M. 

30-28 

Sby  E 

3 

•20 

Oct.  2.  9 a.m. 

30-43 

X by  AY 

2 

6 l-.M. 

4 

Cloudy,  pile  in- 

9 P.M. 

30*2.r» 

S 

4 

■00 

creating. 

O 

On  momintr  mhI 

Oct.  3.  9 A.M. 

29-98 

AY  by  S 

s 

dav  of  0ct.3.a  dread- 

9 P.M. 

30-33 

W by  X 

5 

15 

ful  storm  of  wind  nil 

forenoon,  showers 

Oct.  4.  9 a.m. 

30-40 

WSW 

3 

and  heavy  squalls  in 

9 p.m. 

30-18 

SSW 

3 

•00 

afternoon. 

Cimclutiofu  thriven]  for  this  Station. 

Lowest  Barometer  on  Oct.  3 at  6 a.m.,  probably,  but  nnohwrved. 

Whole  fall  ol served  = 0 40  iuch  ; hut  real  fall  much  greater.  This 
stutiou,  however,  the  sontbernmost  of  all  belonging  to  the  Scottish  Meteor- 
ological Society,  shows  unmistnknbly  the  decreasing  fall  of  tlio  Mercury, 
and  less  strength  of  Wind  experienced  ronthirard. 

(12.)  CAPE  WItATH  LIGHTHOUSE. 

Lat.  - 58=  37  N.  Long.  = 4°  59'  AY. 

At  6 a.m.  on  October  3 we  were  v isited  by  a very  sudden  storm  of  wind  and 
rain;  so  strong  was  the  wind  ns  to  blow  small  stones  and  earth  op  against 
the  Lighthouse  windows. 

Ctmc/utinn$  deduced  for  tAis  Station. 

Pnssnge  of  centre  or  storm,  at  6h.  a.it.,  probably, 

(13.)  (ILASGOAV  OBSERVATORY. 


Professor  Grant  and  (L  Seeling,  Dr  Pun. 
Lat.  53-  51’  X.  Long.  4°  17  AY. 


Date. 

rUhwnctcr  at  68’  F. 

Wind. 

and  S»a -level  approx. 

Pirectlo*. 

Fore®. 

I860 

— 

Oct.  2.  Noon 

30069 

w 

04 

1 P.M. 

30-053 

AV 

0-3 

2 

30-088 

W 

0-5 

3 

30-089 

W 

06 

4 

30-088 

AYSW 

0-6 

$ 

30-088 

WSW 

06 

30-078 

SAY 

0-5 

8 

9 

10 
11 

Midnight 

30-056 

SSW 

0-5 

30053 

SSW 

05 

30-019 

SSW 

05 

29-951 

SSAY 

07 

29-853 

29-778 

SAV 

SAV 

2-5 

10-0 

O®*-  8.  1 a.m. 

29-725 

sw 

0-0 

29-691 

sw 

17-0 

29-643 

Anemometer  broken.  J 

IIvmiitoitEAN  Sturm  of  2i>  and  :5i>  Oct.,  1860. 
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(13.)  GLASGOW  DBS EH V ATOMY — GWin mi. 


IIimmmK t nt  iJ8*  F.  iiml 

Wind. 

Sea  InTuI  iij>i  f-  .x. 

Direction. 

Funs 

]£MI 

Drill*  liH-bm. 

3.  \ AM. 

29-1122 

5 

29«13 

fi 

29-fiU8 

7 

29018 

8 

29  081 

y 

29-718 

NW 

10 

29'72'i 

NW 

II 

29  733 

NW 

Xialll 

29-74 1 

NW 

1 r.M. 

•jy-74 i 

NW 

s 

29  71 1 

NW 

n 

89-745 

XW 

4 

29-703 

xw 

A 

JtD’WW 

XW 

0 

29-81 3 

WNW 

7 

29-817 

NW 

8 

29-823 

NW 

9 

29-823 

NW 

10 

29-833 

NW 

It 

2d*02& 

XW 

fourfiuiotu  drtlnetd  for  this  St<rlit>n. 

Lowest  buronietrii-al  pressure  nn  i>ct.  3 at  fill  a.m. 

Whole  fall  within  12  lioiiru  1147  ini'll, 

Wind  veered  from  SW  through  Wwt  to  NW. 

Wind  at  West  proUfaly  on  Oct.  3 at  7 a m 

The  storm  wan  spoken  of  in  the  Glasgow  papers  as  a tempestuous  storm, 
a violent  hurricane  which  came  on  suddenly  without  any  winning,  *'  eddy, 
ing,  wheeling,  and  fomv'iny  tremendously.” 


<14.)  CCLLODEX, 

Aarnrn  Foams,  Esi|. 

Lat.  = fir  30  N.  Lung.  - 4s  T Vi. 


UtlTPlIK  !•  T .ll 

W ic.il- 

Pit*. 

W'  F.  i»inl 
S^n-lfTrl 
approx . 

Diced  ion. 

I'rewiire 

nn 

Ssjll  irn  FrtOt. 

V.  In  itr  in 
MiifA 
|mr  lltinr 

1800 

O-L  2.  9 a.m 

Krltiali  InchM. 
30*22 

SSW 

0-1 

5 

7 r.M. 

3n-ti8 

SW 

(el 

5 

10  r.n. 

2iKio 

saw 

01 

5 

Get.  3.  3.30  a m. 

2917 

ssw 

250 

70 

4.0 

29-10 

ssw 

25-0 

70 

4.30 

29-08 

ssw 

250 

70 

S.0 

23-96 

SW 

250 

70 

5.30 

28  90 

SW 

30-0 

77 

O 6.0 

2888 

SW 

300 

77 

fi.311 

28  90 

SW 

itio 

56 

7.0 

28-98 

wsw 

io 

14 

7.30 

29-00 

w 

98-0 

70 

H.O 

29-20 

W hv  X 

330 

80 

u ii 

29-39 

WN'W 

270 

73 

(14.)  CULLODEX — CvnlinorJ. 


llulM, 

Borom^lor  ut 
flK5  F.  «od 

S^tt-UTd 

Wind. 

Direction. 

I’rcimrc 

All 

Square  Fo:4. 

Velocity  in 
Mila 
per  Hear. 

I8G0 

III. lull  Iftrlltn 

Oct.  3.  lu.fi  A. u. 

29-58 

wxw 

2-2 

21 

11  u 

WNW 

40 

28 

N im  in 

8U-7il 

W by  S 

/iHI 

31 

1.0  r.M. 

29-80 

W by  S 

5V 

31 

2.0 

29  86 

W fay  S 

4-0 

28 

a.o 

29-85 

WN'W 

40 

28 

4,0 

29  90 

WNW 

2-2 

21 

r».o 

29-94 

WXW 

2-2 

21 

7.0 

29-99 

WNW 

«!.«> 

21 

lo.'i 

30-03 

W fay  N 

0-1 

8 

ffime/uAiuiM  dei/uce-f  for  rfit#  Stolivn. 

Minimum  Barometer  on  Oct.  3 at  fill,  a.ii. 

Whole  full  ohserred  = 133  inch  ; interval  corresponding  - 21  lioun. 

Maximum  rate  of  fall  ■=  012  inch  in  linlf  an  hour. 

WinJ  veered  from  storm  at  SSW,  through  West  and  culm  to  another 
great  storm  at  WNW. 

Wind  nt  West,  Oct.  3,  at  71i.  ,K)ni.  A ll. 

Station  south  of  centte  of  Whirl. 

Second  half  of  storm  much  broken  and  lengthened  out,  compared  with 
Western  places. 

The  observer  at  this  station  appreciated  the  phenomenon  as  it  parsed, 
knew  his  duty,  and  performed  it  splendidly. 

ZX-reriyUtoH  of  Force. 

Thousands  of  forest  trcea  (some  of  them  measuring  11  feet  in  cirenmfer- 
onee  in  the  stem  and  70  feet  in  height),  have  been  rooted  up,  with  many  tons 
of  earth  adhering  to  their  rods,  their  Urge  branches  being  in  some  instances 
either  broken  or  twisted  in  an  extraordinary  manner,  or  carried  in  the  air  by 
the  force  of  the  wind  a distanco  of  fiO  or  fit)  yards.  Observations  by  the  dry 
and  wet  Bulb  Thermometers  at  Culloilcn,  Loth  before  and  after  the  storm 
show  nothing  amtsuid  In  either  the  tempernlure  or  the  moisture  of  the 
atmosphere,  or  anything  to  account,  in  this  way,  for  the  suddenness  of  such 
n tempest,  surpassing  in  violence  even  the  great  hurricane  of  the  llth  Get. 
- 


(IS.)  BA1LLIEST0N. 

Mr  I’.  <f jutviB,  Schoolmaster,  Scott.  Met.  Sic. 
Lat.  fifi"  52'  N.  Lung.  4 K'  W. 


— 
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Approx. 

Direction. 

Force. 
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0-00 

2.  9 a.u. 
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SW 

10 

1-0 

0-00 

A very  high  wind 
fr-m  StW.  began 

3.  O 9 A.u. 

29-77 

w 

4 0 

Get  2.  ut  12  r a 

9 r.u. 

30-28 

w 

U-I) 

o 13 

4.  9 a.m. 

30-28 

w 

2 0 

9 r.u. 

30-14 

w 

2 0 

000 



T 0‘2 


Royal  Observatory,  Edinburgh. 


ComiufioM  deduced  for  th it  Station, 

Lowest  Barometer  on  October  3,  at  7 A.w.  prolxvbly, 

Full  fall  not  observed. 

Wind  veered  from  SW  to  Weal. 

Symptom*  Id  this  Latitude  of  decreasing  force  of  tbe  storm,  lex*  Biro, 
metrical  depression,  and  low  veering  of  uind. 

(IB.)  CKIEFF.  (Daily  papers.) 

Lai.  - 56°  22"  N.  Long.  - 3°  SO”  W, 

The  district  of  Slrathearn  was  visited  ear.y  on  tbo  morning  of  October  3, 
with  tbe  most  terrific  and  destructive  hurricane  which  has  occurred  for 
many  years. 

The  wind  began  to  blow  from  tbo  SW  about  3 a.w.,  and  continued  with 
increasing  force  until  7 am.,  when  the  town  presented  a Bad  appearance 
from  tbo  large  number  of  chimney  cans,  elates,  roofa  of  honaca,  and  other 
debris  scattered  through  the  streets  | while  a largo  lime  tree,  which  hud 
withstood  the  bloats  and  breeies  of  a century  in  St  James'  Square,  was  tort) 
up  by  tbo  root*  and  blown  over. 

In  the  country  districts  the  destruction  of  property  baa  been  even  greater. 
Thu  number  of  trees  blown  down  and  stacks  upeol  is  prodigious.  On  tbo 
Comrie  and  Mntbill  turnpike  all  traffic  was  suspended  for  sumo  time  owing 
to  the  large  trees  blown  acres*  lire  roads,  Tbo  wind  abated  about  mid  day 
and  the  afternoon  wos  showery. 


(17.)  WANLOCKHEA1). 

Mr  Giiiek-7  Dawson,  Schoolmaster.  Scott.  Met.  Soc, 
Lat.  = 65°  24'  N.  Long.  = »>  48'  W.  Hill  Station. 


Data. 

Barometer  At 
0^  F.  *n.t  8e«- 
lotul  upprox. 

Wind. 

lUln. 

DtroctU-n. 

Korea, 

0-6. 

1800 

| Oct.  1.  9 A.M. 

British  IiicKm 

3)‘3C 

w 

<H> 

» PM 

30-28 

SW 

0-5 

002 

2.  9 a.m. 

30-39 

NW 

0-5 

9 r.M. 

30-20 

w 

0-5 

030 

3.  e>  9 a.m. 

29-87 

w 

CO 

9 r.M. 

SOiiO 

w 

30 

030 

4.  0 A.M. 

30-30 

w 

3*0 

9 e.u. 

30-13 

w 

4-0 

0-38 

vV.m.o.ur»  «•*<* uiu.ni  J III  (ft I*  0(011011. 

Lowest  Barometer  on  October  3,  at  7 *.m.  probably.  Whole  fall 
observed  - 0 49  inch,  but  real  fall  greater.  Stormy  wind  at  the 
time,  generally  from  the  West. 


(18.)  Al'CHTERARDER.  (Daily  reran*). 

Lat.  = 56?  18'  N.  Long.  *=  3°  42'  W. 

Early  in  tbe  morning  of  OoL  3,  this  part  of  the  country  was  visited  with 
a tremendous  hurricane  of  Wind  from  the  West,  such  as  hss  not  b- 
experienced  for  a long  time.  ecn 

Great  numbers  of  slacks  bare  been  overturned,  and  scattered  to  a erea< 
extent.  The  stocks  remaining  in  tbe  fields  were  thrown  down,  the  .Leave 
scattered,  aud  in  Borne  places  blown  awsy.  Large  trees  have  been  ro  t 1 
up,  and  branches  broken  off.  Orchards  and  gardens,  even  in  sheltered 


situations,  have  suffered  severely,  the  fruit  trees  having  been  stripped  el 
their  fruit,  and  the  flower  gardens  laid  waste.  This  hurricane  wai  not 
accompanied  by  rain,  otherwise  tbe  damage  would  have  been  still  more 
serious. 


(19.)  FORRES. 

Davih  Bontiirohs,  Esq.,  Scot.  Met.  Soc. 
Lat.  fir  37'  N.  Long.  3°  36'  W. 


Bate. 

Bimmc-tcr  at 
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•pfK'JL 

Wind. 

l>irec* 

tion. 
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0-6. 
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1600 

Oct.  1.  9 A.M. 
9 r.M, 
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30-32 

3l>-16 

s 

SW 

0-5 

05 

000 

2.  9 a.m. 

9 p.m. 

30-29 

30-08 

SW 

s 

10 

05 

on 

3.  2 A.M. 

7 A.M. 
O 8 A.M. 
9 A.M. 

29-42 

NW 

5-0 

Gale  began. 

Violent  storm,  cans  blown 
down,  bouses  stripped  uf 
alatesi,  stacks  overturned. 

9 r.M. 

3012 

w 

20 

010 

thatch  blown  a«mj. 

4.  9 a.u. 

30-14 

SW 

30 

Trees  of  groat  ago  and  site 
torn  up  by  tbo  roots. 

9 r.M. 

29-97 

s 

20 

0-21 

Creic/ujli/iu  deduced  for  this  Station. 

Tbe  most  important  part  of  tbe  storm  unobserved  instrumentally. 


All. 


. , ru  i,i,  aianus. 

Mr  Jauts  Airs  so  and  James  Camssos,  E*q„  M.D.,  Scot.  Mot  See. 


L»t.  = 5r  4'  N 
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30-00 


Wind. 
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Force 

0-6. 

Velocity 
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|ier  hour. 

SW 

0-0 

SW 

0-5 

000 

SW 

002 

SW 

005 

040 

Began  to  rain 

bcuvily. 

25 

Ilain  ceasea,  bet 

80 

wind  strong. 

w (?) 

60 

Wind  veered  to  N 

NW 

50 

032 

and  NW,  whence 

it  blew  a perfect 

SW 

c-o 

burxicADe,  with  a 

SW 

1-5 

0-38 

pressure  of  32 

lbe,  on  cocli 

square  foot 

Law*.,  n ''“““♦wns  Educed  for  thi,  Station. 

ttSZSZX!*’  * “ 610  “ rOM,. 

,1™  “ 0'“"'  3 “ 7 a*''"1-' 

w proUklily  an  waocaiaov 
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llvraatoKKAN  .Storm  of  Ju  and  :ti>  Oct.,  I*«u. 


(21.)  SANDWICH 

Rev.  CitAiujEd  Ciocrox,  LLH,  Scottish  Meteorological  Socioiy, 
tut.  - 59  2'  N.  Imng.  = 3°  18'  W. 


Dole. 

Da rn m t-lcr  at 

lifc*  F\  ami 
Sftt.li.v.l 
•PffO*. 

Wind. 

Hum 

Item  ark* 

1 lin'd  ion. 

Force. 

1800 

QritUli  Ini.'ht-v 

Oct.  1.  it 

A. II. 

80-83 

s 

00 

r.u. 

30-12 

8 

1-5 

Oi?'J 

Oct.  2.  9 

AM. 

30-27 

W 

2-n 

9 

PM. 

:whm 

H 

1-0 

H 17 

1 

Oct.  3. 08  40  a m. 

.Storm  Isegan 

9 

Ail 

29  30 

NW 

6 0 

1 

P.M. 

Storm  ended. 

9 

P.M. 

30-00 

NW 

3-0 

1-06 

Oct.  4.  y 

AM. 

ana'1. 

NW 

2-0 

IF 

P.M. 

29-92 

W 

20 

O' 16 

Five  penis  ofthun- 

tier  about  5 p.m. 

Conc/mUm  d.dnord  for  litis  Slohrn. 

Lowest  Barometer  (HI  Oi  l.  3 nt  7 A.M.,  probably. 

Whole  full  observed  = 103  inch. 

Interval  corresponding  - 18  lioum. 

Quickest  full  078  inch  in  12  bourn. 

Wiu.l  spoken  of  ua  a storm,  l,ut  not  or  the  utmost  violence-,  and  strongest 
from  Xff. 


(22.)  ELGIN. 


Dr  Wiluam  Gtnnrs,  Scottish  Meteorological  Socicly. 
Lat.  = 37'  38'  N.  Long.  - 8"  In'  W. 


i 


l 


Data. 

Unroinclrf  At 
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Direction. 
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P.M. 

311-14 

w 

1-0 

Oct.  3.  © G-SO 

AM- 

29-011 

7 
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•35 
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(23.)  EDINBURGH.  (Dutr  I'Arnte.) 

Lat.  « 35''  52'  N.  Long.  - a"  15’  W. 

The  until  westerly  breeze  which  blew  over  Edinburgh  on  the  evening  of 
Oct.  2,  gradually  strengthened  towards  midnight  aud  during  the  whole  of 
the  morning  and  forenoon  of  Oct.  3,  raged  in  tempestuous  gusts  of  unusual 
force  and  severity  over  the  city,  reaching  its  minimum  between  8 and  8 

All. 

Several  casualties  occurred  from  tins  falling  of  slate*,  chimney-cans,  and 
plaster.  Scaffolding  at  a church  under  repair  was  Mown  away,  the  gahle 
end  of  an  old  house  wo*  blown  in,  also  the  windows  of  the  Church  of  Scot- 
land Normal  School,  and  the  school  had  to  lat  closed  for  the  day.  Three 
large  trees  were  Mown  down  in  the  Meadows  and  had  their  trunks  broken 
across,  twisted  and  shattered  remarkably. 

(24.)  LEITH  AND  NEWHAVKN.  (Dailt  l’rnu.) 

Lat.  = 55" 5*' N.  Long.  = 3“  10'  W. 

Late  on  Tuesday  night,  Oct.  2,  there  was  no  indication  of  the  (tending 
storm;  lint  by  2 an.  on  Oct.  3,  the  wind  hod  hecomo  so  high  from  the 
West,  that  efforts  were  token,  as  for  as  possible,  to  secure  the  shipping 
agninst  the  storm;  but  in  many  instances  little  could  lie  done;  and  some 
persons  bad  to  witness  the  destruction  of  their  properly  without  being  able 
to  do  anything  to  avert  the  destruction.  Several  tessels  in  the  Firth  drifted 
from  l heir  moorings,  many  of  the  fishermen’s  boats  sank  at  the  anchorage 
grounds,  or  were  driven  ashore ; und  for  a time  neither  pilot  boat  nor  tug- 
sicamor  could  venture  ont. 


(25.)  BALFOUR. 

Mr  Jauks  Dkwah,  Gardner,  Scot.  Met.  Sec, 
Lat.  = 5C  11’  N.  Long.  = 3’5'  W. 


Ilar.iiJii'l.  r at 

Wind. 
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ruin. 
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30-39 
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30-37 
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0*5 

9 P.M. 

30-28 

sw 

0-5 

•00 

V intent  *a1i» 

3.  © 3 A.M. 

'•Din iiiirnof'J  at  8 

9 A.M. 

2905 

w 

6 0 

a.m_  enLtinaod 

9 P.M. 

80-24 

w 

20 

-00 

the  Kfml<?r  part 
of  (Ln  4ut,  and 

1 9 A.M. 

30-25 

NW 

2-0 

didgTWddamajn* 
to  the  trcca. 

9 P.M. 

3010 

SW 

1-5 

-08 

crupe,  kc. 

Concimion*  deduced  for  tits  Stolion. 
J.owcst  Barometer  on  Oct.  3 at  8h.  a. it.  probably. 
Whole  fall  olwcrved  --  0'G2  inch. 


Interval  corresponding  = 24  hours. 
Winds  insufficiently  observed. 


Conclusions  deduced  /or  (his  Station. 

Observer  commendable  for  noticing  lowest  Barometer,  though  out  of 
observing  hour, 

Lowest  Barometer  on  Oct.  3 at  030  *.*t. 

Whole  fall  observed  - 127  inch  in  21  hours. 

Winds  insufficiently  observed. 

EDIKBCHOU  ASraONOMtCAl.  OaSKBVATIOSS.  VOL.  XIII. 


(26.)  DUNDEE.  (Dailt  Fapebs.) 

Lat.  - 56"  28'  N.  Long.  - 2’  58'  W. 

One  of  the  mist  severe  and  destructive  gules  of  wind  which  we  have  ex- 
perienced fora  long  lime,  l r ke  up-m  the  town  and  ti-ij-hhourhood  early  in 
the  morning  of  Oct.  3.  During  the  day  D-lim-  the  weather  bad  h«ti  calm 
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Royal  Observatory,  Edinhlugh. 


and  almost  sultry,  but  in  the  evening  s liglit  breeze  sprang  up  from  the 
wcet,  which  continued  to  incrOMo  until  between  3 and  4 a.m.  of  Oct.  3,  when 
it  blew  a perfect  hurricane,  and  continued  to  do  ao  until  well  on  in  the  fore- 
noon. 

At  the  harbour  a great  deal  of  damage  was  done  by  ship*  drifting  from 
thoir  moorings  and  injnring  or  destroying  sometime*  each  other,  sometime* 
the  quay  buildings. 

In  the  town  the  damage  baa  been  very  eotiaiderable.  In  all  direction* 
the  atrcols  are  strown  with  broken  chimneys,  the  debrii  of  the  storm,  church 
pinnacles  anil  crokotts,  lamp-posts,  sign-lioards,  railings,  balustrades,  Ac. 

The  8 a.m  down  truin  from  Perth  was  detained  nearly  an  hour  at  Kin- 
faun*  by  a large  tree  being  thrown  down  aero**  the  lino,  which  had  to 
bo  cut  in  pieces  before  it  could  bo  removed.  Several  smaller  treee  and 
branches  also  obstructed  tbe  line. 


(27.)  BARIiY. 

3fr  James  Proctob,  A. hi.,  Scottish  Meteorological  Society. 
Lut.  = 66’  31'  N.  Long.  2°  44'  W. 
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Coitelwtona  deduced  for  tbit  Station. 


Lowest  Barometer  on  October  3,  at  8 a.m. 

Whole  fall  observed  = 105  inch. 

Interval  corresponding  = 23  hours. 

Wind  direction*  insufficiently  observed. 

(28.)  SMEATON,  EAST  LINTON. 

Mr  John  Black,  Smeaton ; and  Mr  Joax  Stork,  East  Linton,  Scottish 
Meteorological  Society. 

Lat.  “ 56°  0'  N.  Long.  = 2“  40"  W. 
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(28.)  SMEATON,  EAST  LINTON— Continued. 


Date. 
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Force. 
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•02 
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•00 

4.  9 A.M. 

30-28 
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9 P.M. 

3016 
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-00 

Cvncluiiont  deduced  fur  Iku  Station, 

Lowest  Barometer  on  Oct.  3,  at  7.30  a.m, 

" observed  = 100  inch,  very  creditably  for  the  olxtcrvers. 

Interval  corresponding  = 22  hours. 

Wind  voered  from  S3W  and  SW  through  W to  NW. 


(23).  NORTH  B0XALDSHAY  LIGHTHOUSE. 
Lat.  59°  23'  N.  Long.  3°  22'  W. 
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nnroroeter 
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Wind. 
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I860 
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2.  9 A.M. 
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9 P.M. 

30  01 

NW 

Strong  breeze. 

Showers. 

3.  O 9 a.m. 

28-95 

NNW 

Storm. 

Rain. 

9 P.M. 

29-87 

4.  9 A.M. 

29-93 

NNW 

Gale. 

Shower*. 

9 P.M. 

29-86 

Conclusion*  deduced  for  this  Station. 
Lowest  Barometer  on  Oct.  3 at  9 a.m. 

Whole  fall  observed  = 130  inch. 

Interval  corresponding  = 48  boors. 

Most  rapid  fall  = 114  inch  in  24  hours. 

More  r.pld  part  0f  tllc  r„u  . ,.0G  ^ 12  hol]„ 

'*  tmpc-rfeclly  observed 
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HYPERBOREAN  STOKM  OF  2l>  AND  3d  ()CT.,  1880. 


(30.)  ABERDEEN. 

Tdouas  Pay  id  Okay  Ek(.,  SI. A.,  Scottish  Meteorological  Society. 
Lat.  = ST1  IF.  Long.  = 2°  G'  SV. 


FIotodi.  ti  r 

Wind. 

Dato. 

at  ft t*  F.  and 
SoB-IfYel. 

Remarks. 

approx. 

PirnetkOD. 

Force. 

184JO 

HntUh  Ittrhw, 

Oct.  1.  9 a.m. 

30-37 

sw 

1-5 

9 p.m. 

sw 

10 

Oct.  2.  9 a.u. 

30-34 

w 

1-0 

9 P.M. 

3012 

w 

20 

3.  3 a.m. 

Great  wind  stone,  rnm- 
BienCHl  with  wind  at  WSW. 

O 9 a.m. 

29  35 

NW 

GO 

10a.m. 

(OcAtOft  fores  of  tlio  wind. 

9 r.«r. 

30  09 

NW 

4 0 

NW. 

10  p.m. 

0-0 

N.R — ScTcru]  hundreds  of 
tho  lirgmt  trees  (a»h,  elm. 

4.  9 a.m. 

9 P.M. 

30-18 

29-92 

NW 

NW 

20 
2 0 

boccli.  Jkc.},  wore  nprootrd  or 
broken  acrotts  Several  por- 
were  timaplit  to  Uie  In- 
firmary witb  wounds  nud  di»- 
locations  lono  uf  tbu  shoulder 

joint),  caused  by  the  wind 

throwing  (born  agoinat  solid 
object*. 

C'lMchui'mi  deduced  fur  (hit  Slut  ion. 

Lowest  Barometer  on  Oct.  3 at  Oh.  a.m.  nearly. 

Whole  fall  observed  - O'OO  inch. 

Interval  corresponding  = 21  hours. 

Wind  veered  (row  SVSW,  through  West  probably,  to  NW,  and  with 
hurricane  force. 


(31.)  SUN  BURG  E-HEAD  LIGHTHOUSE. 
L»t.  = 69*  51'  N.  Long.  - 1*  17'  W. 


Dal*. 

Barometer 
at  G8"  F.  and 
Sea-level, 
approx. 

Wind. 

Direction. 

(florae  lor. 

I860 

Oct,  1.  9 A.M. 

9 P.M. 

Brtti-h  tin' tic. 
30  39 
29-82 

SW 

Fresh  breeze. 

Clear. 

2.  9 A.M. 

9 P.M. 

29-80 
29  80 

sw 

Strong  breeze. 

Showers. 

3.0  9 A.M. 
9 P.M. 

28- 84 

29- 60 

SB 

Storm. 

Rain. 

4.  9 A.M. 

9 P.M. 

29-70 
29  84 

Var. 

Strong  broeze. 

Showers. 

Conclusion*  deduced  for  thU  Station. 
Lowest  Barometer  on  Oct.  3 at  9 u. 

Whole  fall  observed  = 1'55  inch. 

Interval  corresponding  = 43  hours. 

More  rapid  part  of  fall  =>  0*9G  inch  in  interval  of  12  hours. 
Winds  imperfectly  observed. 


(32.)  BRESSAT. 

Rev.  T.  M.  BamiltoM,  D.D.,  Scottish  Meteorological  Society. 
Lot.  - CO*  10'  N.  Long.  = 1°  10'  W. 


Da  to, 

B&rometor  at 
M'  F.  and 
Seaderet, 
approx 

Wiud. 

liaia. 

Direction. 

Foroo 

0—6. 

18C0 

British  Iarbra. 

(fcL  1.  9 A.M. 

30-23 

sw 

1-5 

9 P.M. 

3U-16 

sw 

3-0 

Rain. 

OcL  2.  9 A.M. 

30-15 

WSW 

15 

9 P.M. 

3004 

sw 

1-5 

do. 

Oct.  3.  O 9 A.M. 

29  26 

N 

40 

- 

9 P.M. 

30-00 

N by  W 

20 

do. 

Oct  4.  9 a.m. 

29-94 

w 

I'O 

9 r.M. 

29-84 

W by  N 

1-5 

do. 

Concluiir/m  deduced  for  thie  Station. 

Lowest  Barometer  on  Oct.  3 at  9 a.m. 

Wholo  fall  observed  = 0_97  inch. 

Interval  corresponding  = 48  hours. 

Quickest  fall  = 0T8  inch  in  12  hours. 

Wind  chiefly  North,  and  not  a full  storm  in  strength ; but  imperfectly 
observed. 


(33.)  EAST  TELL. 

Mr  Anducw  Matuewson,  Scottish  Meteorological  Society. 
Lat  - GO*  33'  N.  Long.  = 1*  3'  W. 


Date. 

Barometer  at 
<tK;  F.  and 
Bcadovul, 
approx. 

Wind. 

Bain. 

Direction. 

Force 

0—6. 

18G0 

British  Inches. 

1 act  1*4, 

Out.  1.  9 A.M. 

80-34 

WSW 

0-5 

9 r.n. 

3008 

sw 

2-0 

0-30 

Oct.  2.  9 A.M. 

3021 

w 

2-0 

9 r.M. 

30-03 

sw 

20 

1-00 

Oct  3.  O 9 A.M. 

29-42 

NE 

3-0 

9 r.M. 

2990 

NNW 

35 

0-46 

Oct  4.  9 A.M. 

3002 

WSW 

08 

9 P.M, 

29-87 

w 

0-6 

0-04 

Cuncluiiom  deducetifor  (Asa  Station. 

Lowest  Barometer  on  Oct.  3 at  9 a.w. 

Whole  fall  observed  - 092  inch. 

Interval  corresponding  = 48  hours. 

Quickest  fall  = OOl  inch  in  12  hours. 

Wind  veered  from  NE  to  NNW,  but  was  only  half  a storm  in  strength. 


r <M> 


ItOYAl.  OltSEKVATOHV,  EDINBURGH. 


(34.)  WHALSEY  SKERRIES  LIGHTHOUSE. 
Lit.  = CO'  20'  N.  Lung.  = r O’  W. 


Hntc. 

barometer  nt 
IW*  F.  ami 
Sc  ■- level. 

Wind. 

Itonuiki. 

Direction. 

Chamctor. 

I860 

Brltuh  InciiM. 

Oct.  1 9 a. it. 

30-24 

9 r.M. 

3000 

ssw 

fresh  breeze 

Haze,  fog,  rain. 

Oct.  2.  9 a.m. 

3008 

9 P.M. 

3003 

N\V 

Siroug  breeze 

Haze,  rain. 

© 3.  9 A.M. 

29-23 

9 r.M. 

29-70 

NE 

Strong  gab- 

Ua*r,  rain. 

4.  9 a.m. 

29-84 

0 r.M. 

29-70 

Coneluaiont  Jnhicnl  for  (Am  Station. 

Lowest  Barometer  on  Oct.  3 at  9 a.m. 

Whole  full  observed  - 0-98  inch, 

Interval  corresponding  = 48  botire. 

More  rapid  part  of  fall  = 0-77  iueh  in  12  hour#. 
Winds  imperfectly  observed. 


(30.)  THE  “ELISE," 

From  Copenhagen  to  the  Faro  Islands. 

On  3d  October  at  10  i.»„  in  Lqt.  CO’ 48'  N,  nnd  Long.  0'J  50' 


Wind. 

Date. 

Thrcdiofl, 

Choree  Ue. 

I860 

Oot  2.  10  r.M. 

WNW 

Very  light  indeed. 

Oct.  3.  2 a.m. 



Calm. 

I A.M. 

SSE 

Jirerzc. 

>i  A.M. 

SSE 

Increasing. 

H A.M. 

SSE 

Stiff  breeze,  increasing. 

° 11  A.M. 

l 

A terrible  gate. 

l r.M. 

NXE 

4 P.M. 

NNE 

An  atrful  sea. 

G p.w. 

N 

8 P.M. 

N 

Storm  continues. 

Miduiglit 

N 

Heavy  showers.  Storm  decreases. 

• miBjiiTO  rimHreu  jor  raia  aiaium. 


Wind  veer*  frutn  SSE  through  East  to  XXE. 

Wind  at  Kant  on  Uctolier  3,  at  10  a.m. 
lliia  la  the  only  example  of  the  wind  veering  through  Esst  in  plate 
ol  t eat,  or  of  the  station  being  North  of  centre  of  storm,  and  that  centre 
still  proceeding  from  Went  to  East. 


(35.)  North  unst  lighthouse. 

Lat.  » 00°  45'  N.  Long.  - O' 53'  W. 


Dote 

IUrocnotor  ut 
C8  F.  r fjil 
Stw-leVot, 
*Pf»TOX- 

Wind. 

Direction.  Character. 

lt?miirlcp. 

1830 

lirltl.li  Itrrh**. 



Oct.  1.  9 A.M. 

3020 

9 r.M, 

29-94 

SSW 

l'fc*h 

breeze 

Clear. 

2.  9 A.M. 

29-90 

9 km. 

29-90 

W 

Strong 

breeze 

Shorters. 

3.  © 9 A.M. 

29-30 

9 r.M. 

29-6-1 

Variable 

Gale 

Rain. 

4.  9 A.M. 

29-80 

9 r.M. 

29-76 



Vonchuicnu  defined  for  I hi*  SlatiaH. 


Lowest  Barometer  on  Ootober  3,  at  9 a.m. 

Wbolo  fall  observed  = 0-90  inch. 

Interval  corresponding  - 48  hours. 

More  r.tpid  part  of  fall  O-t'O  inch  in  12  hours. 

Winds  imperfectly  observed ; but,  it  is  stated,  with  somo  force  that  th 
gale  of  tho  3d  was  lry  no  means  so  strong  bore  ns  they  bad  heind  ,.r 
l-eing  southward  in  Scotland.  ’ 


(37.)  BARQUE  '•  BRUTUS." 

Captain  Black. 

Off  the  Yorkshire  Coast,  in  Lat  54J  15'  N.,  Long.  0“  15'  W. 
On  Oct.  3,  at  Noon. 


D*t». 

lUromctt-r. 

I860 

Oct.  2.  Is. II. 
Noon 
t>  r.M. 

3.  1 A.M. 
4 A.M. 

7 A.M. 

8 A.M. 

Ua.m. 

O 11.30  a.m. 

Lowest  llarem. 

Noon 

Barom.  rising 

2 r.M. 

Wind 


Direction. 

Farcy  and  Dracriftto*. 

sw 

Light  airs  and  changiiblo. 
M odontic  hroc/A*.' 

xw 

W to  SW 

X.lgbt  breezes.  Tile  wild  cmnisj 
two  *»;-»  from  NW  to  SW. 

sw 

Squally. 

WSW 

Squally  and  UruDg  bror-ste*. 
Strong  gnlo*  ehortoiwd  mils. 
Heavy  r-.juiilia,  ship  ttlnl«*r  clt<0- 
roofed 

I hare  buMuuj  #e<»ti  (Jbo  wind  blow 
an  hard  on  our  cn  ojLi. 

Had  to  tako  in  my  furflnjwill. 
wind  enough  to  take  ev<*ytliHse 

away. 

SqnnlU  fearful ; many  vriwb  »• 

round  cannot  ohnw  a yard  of  can- 
vus,  and  liavo  to  drive  swar. 

Gfcle  moderated. 

■“**°“>et«r  on  Oct.  3 at  11.30 

uot  stated/  ^ '*  lr0,U  V>"  ttD  ' through  West,  to  ptuhaldy  NW  (hut 

Strength  of  Wind  - fraud  stor„. 
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Hyperborean  Storm  ok  2n  and  Hit  Oct.,  1880. 


(36.)  NORWEGIAN  SCHOONER  “CONCORDIA," 
from  Christinnia  to  Leitli. 

Lot.  = 57°  9 N.  Long.  =■  2°  32'  East  of  Greenwich. 


On  Oct.  3,  at  Noon. 


Data. 

Wind. 

direction. 

Fofc*. 

1660 

Oct,  2.  Noon 

Calm. 

5 r-M. 

WNW 

Light. 

D>  r,n. 

wsw 

Increasing. 

Oct.  3.  2 a.u. 

sw 

Almost  a storm. 

O *1  a. 

s 

A fltonn ; furled  the  Bails. 

8 A.M. 

sw 

A hurricane. 

•Noon 

wsw 

A hurricane — Hhowenof  ruin — 

3 p.m. 

wsw 

high  sea — lost  deck  cargo. 

5 P.M. 

WNW 

A complete  hurricane. 

# r.M. 

WNW 

10  r.M. 

NW 

Midnight 

NNW 

Abated  a little,  but  fearful  sea. 

C.i»e.Won»  deduced  fur  thit  Station. 

Wind  veered  from  SSW,  through  Weet,  to  WNW  and  NNW. 

Wind  nt  Meat  Oct.  3 at  d r. it.  Barometrical  depression  at  2 r.M. 
probably. 

(39.)  SCREW  STEAMER  “STIRLING," 
from  Tentland  Firth  to  Cattegat. 

Captain  Jam**  Claukc. 


Lat.  - 57”  57'  N.  Long.  - 4’  35'  E. 


Dale. 

Parorortor  at 
K.  anil 
Sea-le'Tcl. 
approx. 

I.at,  N. 

Long.  E 

Wind. 

Direction. 

Character. 

I860 

Oct.  2.  Noon 

10  r.M. 

Brill’.l,  Indies 

3015 

30*00 

Oct.  3.  2 a.u. 

10  a.m. 
Noon 
O 5 p.m. 

6 p.m. 

7 p.m. 

8 P.M. 

10  P.M. 
Midnight 

29*60 

29*50 

28*90 

29*00 

29*30 

sr  ST' 

■r  35' 

South 
S by  W 
West 
W by  N 
NW 
NW 
NW 
NWJN 

Increasing  gale. 
Gale  still  increas- 
ing. 

Terrific  stonu. 
Dreadful  sea. 

Terrific  storm  A*  s>  i 
Terrific  storm  and 

Oct.  4.  2 A.M. 
Noon 

29*30 

29*80 

NWbyN 

NNW 

sea. 

Violent  storm. 
Strong  gale. 

Coneituioru  deduced  far  Mu  Station. 

Minimum  Barometer  on  Oct.  3 at  5 p.m. 

Whole  fall  observed  = 1*2  inch. 

Interval  for  tbnt  fall  = 19  hours. 

Maximum  rate  of  fall  observed  - 0*1  inch  in  1 hour. 

Wind  veered  from  South,  through  West,  to  N West. 

Wind  at  West  at  5.30  p.u.  on  Oct.  8. 

Station  South  of  centre  of  whirl. 

A very  carefully  and  conscientiously  kept  log,  in  all  matters  of  seaman- 
ship. At  6 A.M.  on  Oct.  2,  with  wind  from  South,  Captain  Clarke  prudently 
turned  his  ship's  heo<l  to  Iho  wind,  and  kept  her  so  all  day,  letting  the 
storm  blow  over  him  until  7 r.it.,  when,  finding  that  the  wind  had  veered 
through  W to  MV,  he  concluded  (rightly)  that  the  centre  of  the  storm  bad 
passed,  and  he  then  put  the  ship  before  the  wind,  and  sped  on  biB  voyage 
Eastward ; taking  in,  however,  immense  quantities  of  water,  and  unablo  to 
keep  any  signal  lights  burning. 

“ There  were  no  electrical  indications,  lightning,  thunder,  or  St  Elina's 
fire,  that  I saw  or  beard,  hut  my  Chief  Officer  thinks  he  heard  two  peals  of 
thunder  ul>out  5 r.M.  The  wind  at  this  time  was  so  very  violent,  and 
making  such  an  awful  noise  of  its  own,  that  very  load  thunder  might  not 
bavo  been  beard.  1 could  not  have  judged  from  any  indications  then 
shown  in  the  heavens  that  any  thing  more  than  a strong  breeze,  with  dull, 
heavy,  rainy,  or  hazy  weather,  was  to  he  apprehended,  and  until  the  wind  went 
round  to  the  NW,  the  atmosphere  wore  a dull  heavy  appearance.  Tha 
Barometer  had  risen  0*4  inch,  which  it  did  in  two  hours,  before  I felt  tho 
heaviest  of  tbo  storm.  (Signed)  Jauxs  C Liana.'’ 

“ 29(A  Oct.  1SG0." 


mraBonoH  astronomical  oBSEnvanoya.  voi*  xm. 
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No. 


Royal  Observatory,  Edinburgh. 

NORTH  BRITISH  OR  CENTRAL  STATIONS. 

LEADING  CONCLUSIONS  DEDUCED  FROM  THEM  IN  ORDER  OF  LONGITUDE. 


BtaliauA. 


1 St.  EiM', 

2 Off. I . Hilda, 

3 Bar.  load, 

4 Harrij, 

3 Armagh,  • 

G Stornoway, 

7 Butt  of  Lewis, 

6 Porlrce,  • 

3 Oban, 

I i)  Scourie,  • 

II  South  Cairn, 

12  Cape  Wrath, 

13  Glasgow,  - 

14  Culloden,  ■ 

15  Baillioaton, 

1 6 Crieff, 

17  Wauloekhead, 

13  Aucbterardur, 

19  Forres, 

20  Biaeioar,  • 

21  Sand  wick, 

22  Elgin,  . 

23  Edinburgh, 

24  Li-itb, 

25  Balfour,  • 

26  Dundee,  - 

27  Iturry, 

23  Smeaton,  • 

29  North  Ronultlsbay, 

30  Aberdeen, 

31  Siinlrargh  Head, 

32  Bressay,  • 

33  East  Yell, 

34  Wbnlaey  Skerrioe, 

35  North  Unet,  * 


36  The  “ Eliao  ” at  8ea, 

37  Barque  " Brntne," 

38  Schooner  " Concordia," 

39  8.8.  “ Stirling," 


LaL  N. 


LoB(J, 


57  40 

57  45 

56  47 

57  48 

54  21 

58  12 
58  35 

57  25 

56  25 
53  21 

55  0 

58  37 

55  51 

57  30 

55  52 

56  22 

55  2 1 

56  18 

57  37 
57  4 


53  2 

57  38 
55  52 

55  58 
5611 

56  28 
56  31 

56  0 

59  23 

57  9 

5951 

60  10 
60  33 
60  20 
60  45 

60  48 

54  15 
67  9 
57  57 


8 40  w 

8 40  w 

7 3#  w 

8 50  w 
6 45  w 

G 23  w 
6 20  w 

611  w 

5 30  w 
5 8 w 

5 8 it 
4 59  w 
417  w 
4 7 w 
4 t* 

350  ir 
3 48  w 
3 42  w 
3 36  w 
3 24  w 


3 IBs 

3 15  w 
3 15  w 
3 10  w 

3 9a 

2 58  tr 

2 44  ir 
2 40  w 

2 22  w 
2 Gw 

1 17  w 
1 10  w 
1 8 w 

1 Ow 
0 53  w 

050w 
0 15  w 

2 32  a 

4 35  n 


Data  of  Florotoetho 
Klaprcaiian. 


Amount  of  Interval 


7 

Oet.  3. 

3. 

3. 

3. 


3 i.i 

3 30  a.m. 

4 A« 

4 * * 


Oct.  3.  5 u. 

3.  5 A M. 

3.  5.30  a.; 


Oct.  3. 

9. 

9. 

3. 

3. 


6 am. 

6 a.m. 

6 A.M. 
6 «> 

7 A. 3d. 


Oct.  3.  7 A.M. 

3.  7 a.m. 

J 

3.  6 80  am. 

Oct.  3.  7 a. it. 

3.  6.30  a.m. 
3.  7.30  a.m 
1 

3.  8 a.m. 


3.  8 A. 3d. 

3.  7,30  a.m. 

3 9 a.m. 

3.  9 a.m. 

Oct.  3.  9 A.M. 

3-  9 a.m. 

3.  9 A.  31, 

3-  9 a.». 

3.  9 a.m. 

3.  10  a.m. 

3-  11.30  a.m. 
3.  2 f.M. 

3.  6 r.n. 


inch 
Dt|ircjuKin, 


Inch. 

135 

'/ 

15  ? 

7 

7 

7 

11-45 

lie 


7 

7 

0-47 

133 

7 

7 

049 

7 


in*. 


19 

7 

7 

7 

7 

7 

361 

8/ 


7 

7 

12 

21 

7 

7 

24 

7 


481 

12/ 

21 

7 

7 

24 

7 

23 
22 

a 

24 

481 
12/ 
48) 
12/ 
48 1 
12/ 
481 
12/ 
48) 
12/ 

7 

7 

7 

19 


Wlud  Veered 

Wind's 
Foret, 
0 - 12. 

r-v.'in 

Through 

Te 

ssw 

Calm. 

Nirw 

12 

s\v 

W 

NW 

12 

ssw 

Calm. 

nirw 

12 

8SW 

W 

WNW 

10 

sw 

w 

NW 

u 

12 

sw 

w 

NW 

13 

wsw 

w 

NW 

10 

sw 

w 

NW 

11 

8 

w 

W 

10 

1 

r 

> 

12 

sw 

w 

NW 

11 

ssw 

Calm. 

WNW 

12 

sw 

W 

W 

9 

sw 

7 

7 

12 

w 

W 

W 

9 

7 

7 

7 

12 

s 

7 

NW 

12 

sw 

W 

NW 

12 

s 

7 

NW 

10 

? 

7 

7 

11 

wsw 

7 

WNW 

11 

7 

7 

7 

12 

7 

7 

7 

10 

7 

7 

7 

12 

S 

W 

W 

11 

SSW 

W 

NW 

11 

7 

? 

7 

10 

wsw 

w 

NW 

12 

7 

7 

7 

10 

7 

N 

N 

9 

NE 

7 

NNW 

7 

7 

NE 

NE 

8 

7 

7 

7 

7 

SSE 

S 

NNE 

10 

WSW 

w 

NW 

11 

ssw 

w 

WNW 

12 

8 

w 

NW 

12 

( 99  ) 


GROUP  II. 

ENGLISH,  FRENCH,  AND  SOUTHERLY, 

OR  10  STATIONS; 

BETWEEN  LATITUDE  36s  AND  5U  NORTH,  AND  LONGITUDE  «“  WEST  AND  3"  EAST. 
ARRANGED  IN  ORDER  OP  LONGITUDE  WEST  TO  EAST. 


$ 


(1.)  GIBRALTAR. 
Colonel  Si  suslik,  R.E. 

I.at.  - SC."  C N.  Long.  = 5“  21'  W. 


Unr-mt-Ur  at 
r*V  P,  |ftd 
Sra-lfYijl, 
npprnx. 

Temp. 
*>f  Air. 

Toror*. 

of  Kvojt. 

Wind. 

Direction. 

Korce. 
Melon  per 
hour. 

1880 

Brit,  alt  liirliiu. 

- p. 

• r. 

Sept.  30.  9.30  a.u. 

30-18 

ENE 

14 

3.30  r.u. 

30-13 

69-2 

.69-3 

E 

14 

Oct.  t.  9.39  a.u. 

30  24 

ESE 

23 

3.30  r.u. 

30-24 

09-7 

Oo'O 

E 

2.  9.30  mu. 

30-41 

E 

16 

3.34)  r.M. 

30-37 

732 

CC-2 

SE 

3.  O 9.30  a.u. 

30-47 

E 

27 

3.30  r.v. 

30-39 

690 

C2-4 

ESE 

4.  9.30 1.>. 

30-33 

E 

22 

3.30  r.M. 

30-26 

66-9 

61-4 

E 

0.  9.30  A.M. 

3022 

E 

24 

3.30  r.u. 

30  21 

65-8  | 

63-2 

E 

Conclusion*  deduced  for  this  Station. 

'I  ho  storm  may  be  supposed  to  have  l-een  on  this  Meridian  on  Oct.  3 about 
9h.  a.u.,  but  instead  of  a Barometric  depression  then,  there  is  a very  de- 
cided elevation,  accompanied  too  by  a smart  Easterly  wind.  A Tbennomctric 
depression,  however,  followed  the  storm  date,  as  in  other  places  where  the 
Barometric  effect  was  more  marked. 


(2.)  FRENCH  OR  SOUTHERLY  STATIONS. 
Bansr. 


Lat.  = 48’  23'  N.  Long.  - 4-  27'  W. 


I 

Date. 

13nromrt.>r  at  6S' 
P.  and  Sea- Ur*], 
approx. 

Wind. 

Direction. 

Force- 

0—3. 

I860 

Oct.  1.  8 a.u. 

BrUiih  IiicIhm, 

30-3il 

N 

0 

9 A. II. 

30-42 

N 

A 

Noon 

30-39 

N 

0 

3 r.u. 

30-39 

N 

0 

6 r.u. 

30-39 

N 

0 

9 r.u. 

3039 

N 

0 

Oct.  2.  8 a. it. 

30-52 

NW 

0 

9 A.  If. 

30-2.6 

NW 

A 

Noon 

3031 

NW 

1 

3 r.u. 

30-51 

SW 

0 

6 r.u. 

30-54 

w 

A 

9 r.u. 

30-54 

w 

u 

Oct.  3.  8 A.M. 

30-4.6 

w 

1 

O 9 a.u. 

30-43 

w 

I 

Noon 

30-46 

NW 

1 

3 P.M. 

30-51 

NW 

1 

ft  r.u. 

30-47 

NW 

I 

9 r.u. 

30-47 

NW 

1 

Oct.  4.  8 a.u. 

30-58 

N 

0 

9 A.U. 

30-62 

N 

0 

Noon 

30-55 

N 

0 

3 r.u. 

30-57 

N 

0 

6 r.u. 

30-59 

N 

0 

9 r.u. 

30-59 

N 

0 

Digitized  by  Gc 
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Koval  Observatory,  Edinburgh. 


Conchuiont  drducnl  for  (hit  Station, 

Lowest  Barometer  on  Oct.  S at  9 a.u.;  hut  always  a high  Barometer. 
Whole  Tall  observed  - 012  inch. 

Interval  lor  that  fall  b 24  hours. 

Wrind  veered  from  SW,  through  West,  to  NW. 

Wind  St  Wont  on  Dot.  3 at  C a.u. 

Wind's  force  feeble. 


(3.)  LIVERPOOL  OBSERVATORY. 
Lat.  53s  25 -N.  Long.  S’  0'  W. 


(Miumiu  deduced /or  (hit  Station. 

W ind  veered  from  WSW,  through  West,  t«  WNW. 

Wind  at  West  on  Oct.  3 at  7 a.*. 

Wind’s  mean  hourly  velocity  = 40  miles. 

Wind’s  occoaionul  force  = 21  lbs.  on  square  fool. 

No  Central  calm. 

The  wind  well  olscrved  here,  both  in  direction  and  velocity 


<4  ) FRENCH  OR  SOUTHERN  STATIONS. 
BAYONNE. 

Lat,  ^ 13*  31’  N-  Long.  = r 25'  W 


n»rr.ici.lor  at  63* 

w 

od. 

F.  and  Soa-I^toI. 

nj'l-roi. 

Diiwticn. 

Faroe. 

0-8. 

I860 

Dntkb  1 r>;  h-f* . 

* A.M. 

30.36 

SSW 

0 

N oou, 

30-43 

W 

i 

3 j*.  »i. 

30-44 

w 

l 

f>  P.M. 

30-46 

w 

i 

9 p.n. 

3051 

w 

i 

Oct. 

2.  8 a.m. 

30'Cl 

s 

l 

N 0011, 

30C8 

RE 

l 

3 r.M. 

30-64 

N 

l 

6 P.M. 

3066 

N 

1 

9 P.M. 

30-66 

N 

l 

Oct. 

3.  8 A.M. 

0 Noriu, 

30-64 

30-66 

S 

SWT 

U 

3 m. 

30-62 

WNW 

i 

6 P.M. 

30-59 

WNW 

l 

9 P.M. 

30-54 

W 

l 

Oct, 

4.  8 A.M. 

Noon. 

30-57 
30  51 

N 

NW 

0 

1 

3 p.u. 

30-54 

NNE 

i 

v r.u. 

30-56 

NE 

i 

9 P.1L 

30-60 

N 

i 

. . ..  Conclusion.  deduc'd  far  this  Station. 

“-1"  .“AeT^anro  a°Ctghr  ^ **  " 

w-S  * i—* 

(3  ) FRENCH  OR  SOUTHERLY  STATIONS. 

NATO  LEON  VENDfcE. 

Lat.  - 41?  4i'  ff  = v 2fl,  w 


Date. 


Oct. 


1850 

1-  8 A.K, 

3 a.K. 
Noon. 
3 M. 

6 P.M. 

9 f.m. 


2, 


8 A. II. 

9 a.u. 

Noon. 

3 P.M. 

fi  P.M. 

8 P.ll. 


Barometer  ut  GR- 
E-  and  Bca-lere], 
approx. 


Wind. 


Brilisl  Inebra. 

30-49 

30-48 

3048 

SO-SO 

30-52 

3058 

30-68 
3072 
30-73 
30-74 
30  73 
3074 


Direction. 


SW 

SW 

NW 

NNW 

NW 

NW 

NNW 

NNW 

NW 

N 

N 

N 


Koe*. 

0-*. 


Digitized  by 
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Hyi'kiworean  Storm 


(C.)  NAPOLEON  YEN  DC  E — Ctm  linuod. 


1 

Dilc. 

Banmiplcr  at  fl$° 

F.  Mil  Bva-loTol, 

Wind. 

appro  i. 

Direction. 

Korea. 

0-8. 

I860 

British  Irvh/*. 

Oct.  3.  8 A.M, 

3054 

SW 

1 

9 A.M. 

30-62 

w 

] 

Noon. 

30-62 

w 

1 

O 3 p.m. 

30-58 

w 

1 

6 r.»i. 

30-59 

w 

1 

y p.m. 

30.58 

w 

1 

4.  8 A.M. 

30-70 

NNW 

0 

tt  A.M. 

30-71 

NNE 

1 

Noon. 

30-71 

NW 

1 

3 l’.M. 

30  70 

NW 

1 

6 P.M. 

30-70 

NNW 

1 

3 P.M. 

30  72 

NNW 

1 

Cvnduriom  deduced  for  this  Stolen, 

Barometrical  disturbance  1 . n r. ■ 1 y rpcognissblo,  anil  pressure  always  high. 
Lowest  Barometer  on  Oct.  3,  at  3 p.m.  probably. 

Whole  fall  observed  = 0-16  inch. 

Interval  for  that  fall  = 24  hour*. 

Wind  veered  from  SW,  through  W,  to  NXW. 

Wind  at  West  on  (Jet.  3,  at  3 r.u. 

Wind  force  feeble. 


(0.)  BADCLIFF  OBSERVATORY,  OXFORD 
Rev.  R.  Main. 

Lat.  =*  31°  46'  N.  Long.  1"  16'  W. 


Dole. 

IVm'nvrtcr  at 
F.  mill  Sea  U»vr!, 
uppmx. 

Wind. 

Directum. 

Velocity  in 
mi  Jen  p.  hour. 

18GO 

Oct.  2.  4 A.M. 

Brit^li  Inclici 

30111 

W 

1 .6-4 

8 A.M. 

30*23 

W 

8-1 

Noon. 

30  27 

w 

7-5 

4 P.M. 

30-25 

w 

12 

R P.M. 

30-25 

w 

2-7 

Midnight, 

30-21 

w 

ril 

3.  1 A.M. 

3010 

SW 

12-9 

0 8 A.M. 

30-02 

WSW 

17-4 

Noon. 

30-06 

WNW 

16-2 

4 P.M. 

30-14 

NW 

12-3 

8 P.M. 

30  21 

WNW 

8-7 

Midnight. 

30-20 

W 

10-8 

I.  4 a.m. 

30-28 

W 

7-8 

8 A.M. 

30-32 

w 

10-2 

Noon. 

30-33 

WNW 

8-7 

4 r.x. 

30  29 

W 

IG-.6 

8 P.M. 

30-27 

w 

90 

Midnight. 

30-20 

SW 

13-5 

2d  and  3d  Oct.,  1800. 

Conclusions  deduced  for  this  Station. 

Lowest  Barometer  on  Oct.  3,  at  8 m,  hut  Barometric  pressure  always 
high. 

Whole  fall  = 0 24  inch. 

Duration  of  fall  - 20  hours. 

Wind  veered  from  SW  and  WSW,  through  WeBt,  to  WNW  and 
NW 

Wind  at  West  on  Oot.  3,  at  10  a.m. 


(T.)  FRENCH  OR  SOUTHERLY  STATIONS. 
ROCHEFORT. 

Lat.  - 45°  56'  N.  Long.  = «r>57’  W. 


Date. 

Rammotor  at  6B* 
F.  and  Boa-level, 
approx. 

Wind, 

Direction. 

Fore* 

0-3. 

I860 

BHu»h  Inch**. 

Oct.  1.  8 a.u. 

30-40 

NE 

i 

3 r.u. 

30-39 

NW 

0 

9 r.u. 

30-48 

NW 

0 

Oct-  2.  8 a.u. 

30-6.6 

EXE 

0 

3 P.M. 

30-63 

NW 

1 

9 P.M, 

30-70 

NW 

0 

Oct  a.  8 A.U. 

3000 

W 

u 

3 P.M. 

3055 

NW 

2 

O 0 P.M. 

30-52 

NW 

1 

Out.  4-  8 A.u. 

30-59 

NE 

2 

3 P.M. 

30-62 

NE 

2 

9 P.M. 

30-64 

XE 

1 

Condutiona  deduced  for  this  Station. 

Barometrical  and  Wind  disturbance  insignificant. 

LoweBt  Barometer  on  October  3,  at  9 r.n. ; hot  latrometrie  pressure  very- 
high. 

Whole  fall  ohserred  = 0-18  inch. 

Interval  for  that  fall  24  hours. 

Wind  veered  from  NW,  through  probably  North  to  NE. 

Wind  at  North  on  Oct.  3 at  1 1 r.u. 

Greatest  force  of  the  Wind  from  NW,  and  on  October  3,  at 
3 p.m. 

Tlicse  Rochefort  observations  arc  anomalous. 
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Royal  Observatory,  Edinburgh. 


(6.)  KOYAL  OBSERVATORY. 
GREENW1CIT. 

G.  B.  Aiar,  Astronomer  Royal. 
Lat,  = 5U  28'  N.  Long.  = O'  V W. 


Dato. 


1860 

Oet.  2.  Noon 


Oct.  8. 


O 


1 p.u. 

2 

3 

4 

6 

a 

7 

8 

9 
10 

II 

Midnight 

1 a.  u. 

2 

a 

4 

5 

« 

7 

8 

9 

10 
11 

Noon 

1 P.U. 

2 
8 
4 

6 
6 

7 

8 
9 

10 
11 

Midnight 


Barometer  nt  68’ 
F,  and  Sea-lcvet. 
approx. 


Bril'inli  1»:be*. 
80-29 
80-29 
30-29 
30-28 
30-28 
30  28 
3029 
30-29 
30-29 
80-29 
30-29 
30-29 
30-27 

30  24 
30-21 
30-13 
30  05 
30-02 
3010 
30-08 

3007 
30-07 
80-07 
8008 
30-08 
.7008 

3008 
30-09 
30-12 
3016 
30-20 
30-20 
30-22 
30  24 
30-24 
80-25 
80-25 


Wind. 

Futco 

Direction. 

Ibfi.  on  tNjtofttc 
foot. 

w 

0-0 

w 

0-0 

W by  X 

0B 

W by  X 

oo 

W 

0-0 

W 

00 

W 

o-o 

w 

0-0 

w 

0-0 

w 

o-o 

w 

o-o 

WSW 

0-0 

WSW 

0-0 

SW 

OB 

SW 

00 

SW 

00 

SW 

2-3 

SW 

00 

SW 

00 

SW 

1-0 

WSW 

2-3 

WSW 

40 

w 

2-5 

w 

3-3 

w 

35 

NW 

38 

KW 

20 

NW 

3-5 

NW 

2-5 

NNW 

0B 

NNW 

0B 

W 

0B 

w 

0-0 

WbjrS 

o-o 

0-0 

W 

1-8 

WNW 

0B 

Concltuion*  deduced  far  this  Station. 

Lowest  Barometer  on  Oct.  3 at  9 a.*.;  but  Barometric  prewure  always 
high.  ' 

Whole  fall  = 0"22  inch. 

Duration  of  fall  = 11  hours. 

Wind  veered  from  SW  and  WSW,  through  West  to  \-u-  „ , 
NNW.  ’ 

Wind  at  West  on  Oct  3 nt  11  a.ii. 

Wind  strongest  in  second  half  of  whirl. 


(9.)  FRENCH  OR  SOUTHERLY  STATIONS. 

DUNKIRK. 


Lat.  = 51"  S'  N.  Long.  = 2°  20'  E. 


Date. 

Harcrootor  At 

Temp,  cf  Air 

«P. 

Wind. 

Sea-lure],  approx. 

Direction. 

Force 

0-3. 

I860 

Oct.  1.  8 a.u. 

Drill'll  Imhi-i. 

3U-37 

NW 

» 

3 p.u. 

3'MO 

58-5 

NNW 

i 

9 p.u. 

30-43 

NNW 

i 

2.  8 a.u. 

30-37 

W 

0 

3 p.u. 

30-48 

CO-6 

N 

2 

9 i-.ii. 

30-45 

N 

1 

3.  8 A.u- 

.?  Fall. 

39-35 

SW 

1 

39-31 

61-8 

WNW 

2 

9 p.u. 

30-37 

WNW 

2 

4.  8 a.u. 

30-50 

KE 

2 

3 p.u. 

30-50 

55-4 

W 

2 

9 p.u. 

80-51 

w 

2 

ChneiiMionj  deduced  for  thit  Station. 

Lowest  Barometer  on  October  3,  at  1 p.u. ; but  pressure  always  high. 
Whole  depression  observed  =-  0T7  inch. 

Interval  for  that  depression  22  hours. 

Wind  veered  from  SW  to  WXW  tbrongl.  West,  probably. 

Wind  at  West  on  October  3,  at  2 p.u.  probably. 

A rise  of  temperature  precedes  and  a fall  follows  the  Barometric 
depression. 


(10.)  PARIS  IMPERIAL  OBSERVATORY, 
Under  M.  Ls  Ykiuuf.il 
Lat.  » 48°  60’  N.  Long.  = 2°  20’  E. 


Date. 

B»nrau-I*ratf.8° 

Temp,  (if  Air. 

Wind 

approx. 

° F. 

Direction. 

Faroe. 

0-t 

I860 

Sept.  28.  7 p.m. 

BrilPih  Inrbm. 

2079 

8 

0-5 

9_a.M. 

29-81 

W 

10 

Noon. 

29-85 

SSW 

10 

3 r.u. 

29-84 

C0-8 

SSW 

10 

C r.u. 

29-87 

s 

10 

9 P.M. 

29-87 

s 

10 

Midnight. 

29-85 

SSW 

1-0 

Sept-  29-  7 a.u. 

29-90 

s 

10 

9 a.u. 

29-98 

WSW 

20 

Noon. 

30-08 

SW 

10 

3 P.M. 

3004 

603 

WSW 

10 

0 F.JT. 

3009 

SW 

10 

9 P.M, 
Midnight. 

30-14 

80T7 

SSW 

SSW 

10 

10 

-4 


Digitized 
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HYPERBOREAN  STOKM  OF  2l)  AND  3d  Oct.,  I860. 


PARIS  IMPERIAL  OBSERVATORY— Continual 


Date. 

Raroiat-ter  at 
W F.  and  Sca- 
level,  approx. 

Tcdiji.  of  Air. 
* F. 

Wit 

Direetion. 

4. 

Force. 

o-a. 

I860 

Untiih  Indict, 

Sept.  30,  7 a.M. 

30-23 

SSW 

1-0 

•J  a.if. 

30-25 

S3W 

1-0 

Noon. 

30-26 

WSW 

20 

3 p.m. 

30-24 

56-3 

SSE 

10 

6 P.M. 

30-27 

NXW 

1-0 

9 P.M. 

30-31 

NW 

1-0 

Midnight. 

30-31 

NW 

10 

Oet.  1.  7 a.M. 

30-33 

N 

1-0 

9 A M. 

30-3G 

N 

1-0 

Noon. 

30-35 

W 

io 

3 Pit. 

3033 

56-3 

NW 

1-0 

C P.M. 

30-35 

NW 

20 

9 P.M. 

30-37 

NW 

20 

Midnight. 

3040 

NW 

20 

Oct.  2 7 A, 

30-43 

W 

10 

9 a.M. 

30-55 

WNW 

1-0 

N'ouo. 

30-62 

WNW 

10 

3 P.M. 

30-51 

58-8 

N W 

20 

6 P.M. 

30-54 

NW 

10 

9 P.M. 

30-57 

NW 

1-0 

Midnight. 

30-55 

NW 

10 

Oct.  3.  7 a.M. 

30-47 

WSW 

10 

9 a.M. 

30-47 

wsw 

10 

Noon. 

30-42 

WSW 

1-0 

rARIS  IMPERIAL  OBSERYATORY-CWrW. 


PaU. 

Burn  ran  tor  at 
08*  F.  and  S**- 
nj'prox. 

Temp.  *r  Air. 
•F. 

Win 

Direction. 

J. 

Force. 

0-3. 

I860 

Hrltiih  Inrlm. 

Oct.  3.  O 3 P.M. 

30-37 

620 

wsw 

i 

6 P.M. 

30-39 

w 

i 

9 P.M. 

30  41 

WNW 

a 

Midnight. 

30-43 

NW 

2 

Oct.  4.  7 a.M. 

30-56 

NW 

1 

9 am. 

30-57 

NXW 

1 

Noon. 

30-53 

NXW 

1 

3 P.M. 

30-56 

55-8 

NNW 

1 

6 P.M. 

30-60 

NW 

1 

3 P.M. 

30-62 

NW 

1 

Midnight. 

30-57 

NW 

2 

CoMituivm  d/Jurtd  for  thia  Station. 

N.B. — Tho  gradual  increase  of  Barometric  prcenuro  from  Sept.  28  to 
Oct.  2;  this  is  a marked  feature  in  nil  the  French  stations. 

Lowest  Barometer  on  OcL  3,  ut  3 p.m. ; but  during  very  high  Barometric 
pressure. 

Whole  fall  observed  = 0'20  inch. 

Interval  for  that  fall  = 16  hours. 

Wind  veered  very  regularly  from  WSW,  through  West,  to  WNW  and 
NW. 

Wind  at  West  on  Oct.  3,  at  0 p.m, 

Wind  strongest  from  WSW  and  NW. 

A rise  of  temperuturo  precedes  and  a fall  follows  tho  Barometric  depres- 
sion. 


GROUP  II.  SUMMARISED. 

ENGLISH,  FRENCH,  AND  SOUTHERLY  STATIONS. 
LEADING  CONCLUSIONS  DEDUCED  FROM  THEM  IN  ORDER  OF  LONGITUDE. 


Fo, 

Stallone. 

I .at.  N, 

Long. 

Unto  of  Uaxorr.rtrica] 
Dff-rwBion. 

Atoount  of 
hiicIi 

J>.  jireiuino. 

Inltral 

Correepood- 

lug. 

Wind  Veurcd 

Wiait. 
Force 
0 to  12. 

From 

Throng  li 

To 

Inch. 

Hcmr. 

i 

Gibraltar,  • . . , 

36  6 

5 21  w 

Oct.  3. 

▲ .V. 

0-00 

00 

ESE 

ESE 

ESE 

4 

2 

Brest,  .... 

4B23 

4 27  w 

3. 

9 a.M. 

0-12 

24 

sw 

W 

NW 

4 

3 

Liverpool, 

53  25 

3 (lv 

a. 

7 a.M.? 

wsw 

w 

WNW 

9 

i 

Bayonne,  .... 

43  31 

1 26  w 

3. 

12  A.M.? 

sw 

w 

WNW 

4 

5 

Napoleon- Vendee, 

46  41 

1 25  w 

8, 

3 P.M.  ? 

016 

24 

sw 

w 

NNW 

3 

6 

Oxford,  .... 

SI  18 

1 16  w 

9. 

8 a.M 

0424 

20 

sw 

w 

NW 

7 

7 

Rochefort,  . 

45  56 

0 57  w 

? 

1 

8 

Greenwich. 

SI  28 

0 0 

a. 

9 a.M. 

022 

11 

sw 

w 

NW 

5 

9 

Dunkirk,  .... 

61  3 

2 20  it 

3. 

1 r.M. 

017 

22 

sw 

w 

WNW 

0 

10 

Paris,  .... 

48  50 

2 20  e 

3 

3 P.M. 

0-20 

18 

wsw 

w 

WNW 

4 

1 

( 104  ) 


GROUP  III. 

SCANDINAVIAN  AND  NORTH-EASTERN 

OR  18  STATIONS; 

BETWEEN  55°  AND  71»  N.  LATITUDE,  AND  4’  AND  25“  E.  LONGITUDE. 
ARRANGED  IN  ORDER  OF  LONGITUDE. 


(1.)  NORWEGIAN. 
LIGHTHOUSE  OF  HELLISO. 
Lot.  = GO’  45°  N.  Long.  = 4s  43'  E. 


Data, 

Wind. 

Direction. 

Farce. 

1850 

Oct  3.  9 A-M. 

SE 

Moderate. 

O 9 p.v. 

N 

Storm. 

Oct.  4.  9 a.m. 

N 

Strong. 

9 p.M. 

NNE 

Moderate. 

Conclusion*  tlaiucol  for  (A  is  Station 

t«  NNE  VMral  fr°m  SE'  thr<>11811  E’  !,r°bably  10  V ‘‘"'onnally,  and  then 


More  full  observations  would  have  been  invaluable  at  this  latitude  and 

ntfiin/lA  ,,uu 


(2.)  NORWEGIAN. 
LIGHTHOUSE  OF  UDSIRE. 
Lat.  = 59°  18'  N.  Long.  = 4°  53'  E. 


Data. 

Barometer  ro- 
ll need  to  M* 

Temperature, 

Wind, 

level,  approx. 

Direction, 

Chtracter. 

Oct  1. 

I860 
9 a.m. 
9 r.v. 

UrHi«£i  tactic 

30-4 

29-8 

•p 

54 

54 

SSW 

SSW 

Fresh. 

Fresh. 

2. 

9 u. 
9 P.M. 

801 

30-1 

60 

49 

w 

NW  by  W 

Fresh, 

Fresh. 

3. 

9 A.M. 
© 9 P.M. 

29-5 

2B(1) 

« 

44 

SW 

NNW 

Heavy 

Storm. 

4. 

9 A.M. 
9 P.M. 

29-5 

29-G 

45 

46 

NNW 

NNW 

Heavy 

Storm. 

8. 

9 A.M. 
9 P.M. 

29-9 

300 

43 

44 

SSW 

NNW 

Light. 

Freeh. 

G. 

9 A.M. 
9 r.M. 

301 

30-2 

45 

43 

N 

SSE 

Light. 

Strong. 

Concltaiont  dotluctd  for  (hi*  Station. 

Lowwt  Rarometrical  premure  on  Oct.  3 at  9 p.m.,  but  uncertain  what. 
W,nd  veered  from  SW,  proUbly  through  Wert,  to  NNW. 

Wind  at  West  on  Oct.  3 at  8 r.*. 

Station  wa»  only  (lightly  South  of  Storm’s  centre. 

a P0*1®0"  aloD«  'l'oken  of  u Me  storm. 

A notable  Thermomctrical  depression  accompanied  the  .torn,. 


(3.)  NORWEGIAN. 
LIGHTHOUSE  OF  LISTER, 


Lat.  » 

•58’7'N. 

Long.  » 

r34'E. 

Oarometirat 

1 

Date. 

08'  F.  and 

Thermo. 

wind. 

Seadorel, 

approx. 

i Direction. 

Force. 

I860 

Oet.  1.  9 g.y. 

9 P.M. 

BritUSs  Inc  hat* 

°F 

30-4 

56 

SE 

Moderate. 

30-4 

47 

SE 

Moderate. 

2-  9 A.M. 

9 p.M. 

30-2 

53 

SK 

Moderate. 

30-2 

53 

NW 

Fresh. 

•1-  9 A.M. 

O 9 p.m. 

29-7 

29-1 

51 

SO 

SSW 

NW 

Heavy. 

Storm. 

4 9 A.M. 

9 P.M. 

29-G 

29-8 

48 

43 

NNW 

NNW 

Strong. 

Strong. 

«•  9 A.M. 

29-5 

47 

WSW 

Moderate,  i 

29-7 

48 

NW 

Strong- 

6-  9 A.M. 

9 P.M, 

30-1 

30-2 

48 

48 

NNW 

SW 

Light. 

Moderate. 

■ vun.  oj 


»»  t'.J 


--OSA  mrometncal  pressure  l_  _ 

Whole  fall  observed  - 1-3  iDcfaea 
Intorral  for  that  fall  = 48  hours.' 

Wind  veered  from  SSW,  through  Wert  to  NW 
SWmn  South  of  centre  of  Storm.  ’ 

Wmd  at  Wet  probably  on  Oct,  3 at  8 v u 

Sp0kCn  of  “ »«^Sether  the  N Western  portion. 


T 10.'* 


Hyperborean  Storm  of  2d  and  3d  Oct.,  i860. 


(4.)  NORWEGIAN. 
LIGHTHOUSE  OF  L1NDESNAS. 
Ut.  = Sr  69’  N.  Long,  = 7“  3"  E. 


Dile. 

noxoiuoter  at 
6b°  F.  and 
at  Sco- level, 
approx. 

Temp. 

Wind. 

Direction. 

Kotro. 

16IUI 

Oct.  1.  9 A M 

Hriudi  Inchr*. 
303 

* F. 
53 

ENE 

Modent«. 

9 p.h. 

36-3 

63 

E 

Mob' rate. 

2.  9 A.  14. 

30' 1 

53 

NE 

Light. 

9 p.H. 

300 

52 

NW 

Moderate. 

3.  9 *.*. 

29-7 

52 

SSW 

Moderate. 

0 9 p.h. 

289 

61 

WNW 

Storm. 

4.  9 a.  ii 

290 

47 

NW 

Stonn. 

9 P.H. 

29-8 

45 

NW 

Moderate. 

3.  9 A H. 

29  0 

47 

SW 

Moderate. 

9 P.H. 

290 

40 

NW 

Moderate. 

6.  9 A.H. 

300 

44 

NW 

Light. 

9 l\M. 

301 

47 

Calm. 

Go’icliui-wt  da lueal  /..r  (hit  .Station. 
Lowest  Barometer  on  Oft.  3 at  9b.  r.*r. 

Whole  fall  observed  » 14  inch. 

Interval  for  that  fall  - 1R  boms. 

\\  iod  veered  from  SSW  through  W to  WNW  and  N W. 
W iDd  at  West  probably  on  Oct.  3 at  8b.  p.h. 

Station  South  of  centre  of  storm. 

Only  the  NW  portion  spoken  of  os  a storm. 


(5.)  NORWEGIAN. 
LIGHTHOUSE  OF  G RUITH OLMEX. 


Lat.  - G3°  S'  N.  Long.  = 7J  13'  E. 


Dale. 

Barometer 
reduwd  to  68® 
F.  and  Sna- 
lerrl,  approx. 

Temp. 

Wind. 

Direction. 

Character. 

1860 

British  Inc  lie*. 

• K 

Oct.  1.  9 A.H. 

295 

65 

SE 

Light. 

9 P.H. 

29-7 

55 

S 

Light. 

2.  9 A.H. 

29-5 

50 

SW 

Fresh. 

9 P.H. 

29-4 

50 

SW 

Freeh, 

3.  9 A.H. 

29-5 

52 

WSW 

Fresh. 

9 P.H. 

290 

55 

SW  to  NE 

Strong. 

4.  9 A.H 

29-4 

50 

NNW 

Fresh. 

9 P.H. 

29  4 

48 

NW 

Fresh. 

5.  9 A.H. 

29 '2 

46 

NW 

Fresh. 

9 P.H. 

29  2 

41 

W 

Freeh. 

XUINUCROIl  ABTBuNuHICAi.  OISSKliVATIoSS.  *oL.  XIII. 


CfmcltavmM  dal i««J  /or  IhU  Station. 

Tin*  Barometric  observation*  are  entirely  fictitious,  and  the  Thermometer 
observations  not  much  better. 

It  would  have  been,  from  ita  Latitude  and  Longitudo,  an  important 
station  to  havo  been  well  observed. 


(R.)  barque  -fifeshire"  of  sunderland. 

Carr.  O.  Robinson,  from  Cronstadt  to  Leith. 
Lnt.  = 5 r 30'  N.  Long.  •8*30' EL 


1 

IV  Ind. 

Uat4-. 

Lk!. 

Lung. 

Direction. 

Force. 

I860 

N. 

K 

Oct.  4 (3).  2 a.u. 

SW 

Freah  branxn, 

4 A.u. 

<’>  A.U, 
8 A.U. 

SW 

Increasing  gab*. 

10  A.M. 

ft  / 

8 15 

Heavy  gnlt-s,  and  thick  with  rain,  . 

Noon. 

5712 

Hard  galea  with  heavy  sen  ; ship  | 

2 P.H. 

labouring  and  washing  heavy. 

WSW 

Hurd  gait*,  with  heavy  eon. 

4 r.K. 

6 J*.M- 

Tremendous  heavy  gale,  with  n 
fearful  crons  n running. 

Ship  washing  nnd  straining  very 

heavy. 

8 P.H. 
O 10  P.H. 

Shipping  heavy  sea*,  filling  cabin 
and  washing  water  cjw! U adrift. 
A complete  hurricane,  jib  blow 

ing  adrift ; had  to  cut  it  away. 

Midnight. 

57  30 

8 30 

WNW 

Drvuitn]  liarrireoe.  with  fearful 

creoa  ana. 

5(4).  2 a.u, 

Shipped  a hoary  »*>a.  washing 

bulwarks,  casks,  and  several 
things  off  decks. 

4 A.H 

Thu  cargo  shifted,  and  caurod 

the  ship  to  cample  t*ly  nod*? 
water. 

6 AH 

Found  the  ship  making  more 

8 A.M. 

water,  keeping  one  pump  going. 
Continued  hurricane,  with  fear- 

fal  heavy  w*. 

10  A.U. 

NWhy  W 

liuwed  a great . joantity  of  deals 

and  timber. 

Noon. 

57  54 

8 45 

Win!  a tittle.  moderated,  with  a 

2 P.H. 

NWbyW 

heavy  sen. 

Strong  nnntinuod  galea,  with 

hoary  sea. 

4 r.H. 

6 P.H. 

Set  main  trysail  reefed. 

8 P.H. 
10  P.H. 

Ship  labouring  very  heavy. 

Midnight. 

Wind  a little  m^dafatod.  with 

high  M running. 

Gmefeatoiw  dalnecd  for  thi*  Station, 

Wind  veered  from  SW  and  WSW,  through  W,  to  WNW  nod  NW  by  \V 
Wind  at  West  Oct.  4 (3)  at  11  p.h. 

No  intermediate  calm. 


The  dates  in  this  log  are  evidently  one  day  too  large. 

The  vessel  ia  stated  to  be  on  a voyage  from  Cronstadt  to  Leith,  and  yet 
is  increasing  her  Eastern  longitude  daily ; that,  however,  is  the  real  case, 
her  leeway  under  the  violent  Westerly  gales  being  put  down  at  8 knots, 
when  her  forward  way  was  only  I n knots. 
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(7.)  NORWEGIAN. 
LIGHTHOUSE  OF  VILLA. 

Lot.  64°  31'  N.  1/injf.  _ in  40-  ].] 


Itariibiritvr 

Wind, 

Direction. 

F ore#. 

18G0 
Oer.  1. 

9 A.M. 
9 r.u. 

BrlUtli 

Nut  uhscJVttl 

•f. 

62-2 

52-2 

SW 

s 

.Moderate 

Light. 

o 

I 

9 A.M. 
9 P.M. 

52-2 

530 

SW 

WNW 

Frnsh. 

Fresh. 

o 

9 A.M. 
9 p.m. 

45-6 
45  5 

wxw 

Culm 

Fresh. 

4. 

f.l  A.M. 

51  p.m. 

43-2 

41-0 

E 

EXE 

Light. 

Strong. 

9 A.M. 
9 r.M. 

38-8 

410 

I 

Strong,  1 
Strong.  ' 

Confltuimu  deduced  for  Ihil  Slalom. 
Liwest  Kilometer  on  Oct.  3,  at  10  r.«. 

Whole  fall  uheerred  = 1-20  inch. 

I'd  ration  of  fall  = 39  hour*. 

WiuJ  veered  from  NE  to  MV,  pruUbly  through  Xortb. 
WinO  at  X on  Oct  4,  at  2 am.  probably. 

(»>  Swedish. 
UOTEBOBO. 


I^tc. 


Oct. 


Wind  reend  from  WXW.  through  E,  to  ENE. 
Station  North  of  Storm's  cso‘r<\ 


\Vind  at  Easton  Oet.  4,  at  3 a.„.  prohaldy;  but  oloorca, ions  very  in,. 


perfect 


(8.)  CHRISTIANIA  OBSERVATORY. 
Professor  Hamstkcss. 

50"  55'  N.  Long.  - Hr  45'  E Height  74  feet. 


1380 

1.  8 A.M. 

2 i-.ji. 
9 r.M. 

*-  8 A.M. 

2 r.M. 
0 r.it. 

3-  8 A.M. 

2 r.M. 

9 P.M. 


8 A.M. 

2 r.M. 

9 P.M. 

8 A.V. 


2'N.  Long. 

11  57-  E. 

B«jonr)»'t«?r  redtnvii 

Wind. 

to  OK*  F.  and  Se». 

1 

letd,  njtftrux. 

| 

Direction. 

Kent*. 

0-*. 

BrttW,  IkLm. 

I 

30-41 

E 

9-5 

30-37 

SE 

05 

30.14 

SE 

0 

3- >17 

s 

15 

30-(«9 

S 

i-s 

29-99 

s 

0 

29-80 

SW 

l 

29-51 

ssw 

20UT 

WSW 

3 

29-19  I 

NW 

3 

29-42 

NW 

25 

29-59  1 

N 

15 

2986  j 

W | 

0-5 

. . ,,  C,mc,'w'™  Mtu*! tbit  Station. 

\\7T  nTU'r  °D  0ct  4'  111  1 A-“-  P»ohahlv. 

'U  ole  fall  observed  1-34  inch 

Interval  correepondjng  = fi5  |1<lllrg 
H.nd  veered  from  SW,  through  W t<.  MV 
IVtnd  at  \V«b,  on  Oct.  4.  at  3^. in  probably. 

(,0)  COPENHAGEN. 

— Long.  18*  35'  E.  Height,  12  ft. 


Oet.  2. 


I*ate. 


I860 

8 A.M. 

« a.m. 
Noon 

4 P.M. 

6 r.M, 

Midnight 

G A.M. 

9 A.M. 

Noon 


BftT<imnt*T  rtductt 

WibiL 

to  Oh  J\  H„rJ  |^,n. 

IcTfJ,  njipmx. 

Dixrctinn. 

Ferre. 

Bfili^h  Inches. 

30  31 

• 0-29 

ESE 

3 

30-27 

SSW 

2 

SW 

o 

WSW 

2 

80-06 

29-93 

SW 

3 
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Hyperborean  Storm  of  2d  and  3d  Oct.,  I960. 


(10.)  COPENHAGEN — C-m  (in  ued. 


liar- ‘mater  reduced 
to  68'  F.  uml  Boa* 
level,  appeos. 


1800 
4 r.v. 

6 r.u. 
Midnight 
O 

6 A.U. 

9 i.i. 
Noon 
4 r.n. 

G P.M. 
Midnight 


UHtl.ti  1 mlifM 
29-74 


Concha  i.  mi  deduced  for  (Kit  Station. 
Lowest  Barometer  on  Oct.  4 at  2 a n.  prubaldy. 

Whole  fall  observed  •>  118  inch. 

Interval  corresponding  m Go  bourn. 

Wind  veered  from  SW,  through  West,  to  WNW  probably. 

(12.)  SWEDISH. 

CARLSTAD. 

Lat.  = 69"  25'  N.  Long.  - 13’  85’  E. 


WNW 


The  observer  Baw  the  Barometer  going  rapidly  down  during  the  day  of 
Oct.  3,  yet  he  left  it  to  itself  for  17  lionrs,  and  then  fuund  it  rising  rapidly. 
Of  course,  in  that  precious  interval,  the  crisis  of  the  fall  hod  conic  and  gone 
unnoted  by  man.  Was  it  his  fault,  or  that  of  the  system  which  had 
ordained  that  the  three  daily  observations  here  should  he  compressed  into 
7 hours,  leaving  17  hours  of  every  2 ! blank  ? 

ConrUui.au  deduced  fur  I hit  Stolen. 

Lowest  Barometer  on  Oct.  4 probably  at  2 a n. 

W hole  fall  ol -served  = 0‘G7,  hut  probably  only  half  of  what  really  took 
place  during  the  long  period  o(  17  hours,  when  this  observer  every  day  goes 
to  sleep. 

Wiud  veered  from  SW,  through  West,  to  WNW. 

Wind  at  West  on  Oct.  4 at  G a.u. 

Station  South  of  centre  of  Whirl. 

(11.)  SWEDISH. 

HALMSTAD. 

Lat.  = 5C=  39'  N.  Long.  = 12*  49'  E. 


Dale. 

ltarutnicAc-r  lednetd 

Wind. 

lord,  approx. 

Direction. 

Pot  cd 

o— a. 

I860 

British  Inches. 

Oct.  1. 

8 a. n. 

30-39 

0 

2 p.u. 

3035 

8 

1 

9 r.n. 

30-27 

0 

o. 

8 A.U. 

80-1.8 

S 

1 

2 r.n. 

30-01 

s 

1 

9 r.n. 

29-84 

ssw 

1 

3. 

« a.u. 

29-68 

0 

2 p.n. 

29-49 

SSE 

1 

9 r.n. 

29-00 

S 

2 

O 

4. 

8 l.M. 

28-94 

NW 

2 

2 r.n. 

2920 

WNW 

9 p.n. 

29-43 

WNW 

1 

5. 

8 a.n. 

29-57 

0 

C'.nciiaioni  deduced  for  thii  Station. 

Lowest  Barometer  on  Oct.  4 at  7 a.u.  prol-ahly. 

Whole  fall  oliscrvcd  ■»  1'34  inch. 

Interval  corresponding  - 71  hours. 

Wind  vwred  somewhat  abnormally  from  S,  through  NW,  to  WNW. 

(IS.)  SWEDISH. 

FAHLUN. 


Date. 

Barometer  reduced 
to  68-  P,  and  Sol* 
level,  approx. 

Wind. 

Direction.  1 q01^ 

I860 

Britivh  Imliea. 

8 a.n. 

30-43 

N 

1 

2 r.u. 

30-41 

NE 

1 

9 r.u. 

30-3G 

E 

0 

8 A.U. 

30-23 

NE 

1 

2 r.u. 

30-17 

W 

1 

9 r.n. 

3009 

SW 

1 

8 A.U. 

3017 

w 

1 

2 r.u. 

30-70 

SW 

2 

9 pji. 

29  30 

SW 

3 

O 

8 a.n. 

29-31 

w 

3 

2 r.u. 

29-53 

w 

S 

9 r.u. 

2972 

w 

2 

8 A.U. 

29-78 

w 

2 

Baromrto  at  C8° 

Wind. 

approx. 

Direction. 

Force. 

18G0 

Bniiah  Inches 

Oct.  1.  8 a.u. 

30-46 

0 

! 

2 P.M. 

30-40 

0 

9 r.u. 

30-33 

0 

2.  8 a.u. 

301G 

0 

2 r.u. 

30-01 

SW 

0 

9 r.u. 

29-88 

SW 

0 

3.  8 a.n. 

29-72 

0 

2 r.u. 

29-57 

s 

0 

9 r.u. 

29-29 

ESE 

0-5 

4.  O 8 a.u. 

28-94 

N 

1 

2 r.u. 

2914 

NXW 

1 

9 r.u. 

29-34 

NW 

1 

5.  8 A.n. 

29-50 

NW 
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Conclusion*  deduced  far  tilt*  Station. 

Low-cut  Barometer  on  Oct.  4.  at  10  am.  probably. 

Whole  fall  observed  ■ 152  inch. 

Interval  corresponding  = 74  huura. 

Wind  veered  from  ESE,  through  N,  to  NNW  rather  abnormally. 


Conclusions  deduced  Jar  Mu  Station. 
Lowest  Barometer  on  OcL  4,  at  1 1 a m.  prohaldy. 

Whole  fall  observed  *•  139  inch. 

Interval  corresponding  75  hours. 

Wind  veered  regularly  from  SSW,  through  West,  to  NW. 


(14.)  SWEDISH. 

KALMAR. 

Lat.  - 56*  40’  N-  Long.  - 16*  20'  B.  Height 


Date. 

Uaromotor  at  68* 
F.  *n<l  Sen-level, 
Approx. 

Wind. 

Direction. 

Force. 

I860 

BntUh  IncbtA. 

Oct.  1.  8 A.M. 

30-43 

E 

l 

2 C M. 

30  41 

NE 

1*5 

9 r.M. 

30-36 

ESE 

i 

OcL  2.  8 A M. 

30-27 

NE 

0-5 

2 r.w. 

3014 

0 

9 r.M. 

29-85 

W 

I 

Oct.  3.  8 A H 

29  85 

WSW 

1 

2 r.M. 

29-7G 

s 

2 

9 r.M. 

29-44 

ssw 

3 

OcL  4.  _ 8 a.m. 

2921 

SW 

4 

© 2 r.M. 

2925 

w 

4 

9 r.H. 

29  48 

NW 

1 

OcL  5.  8 a.m. 

29-68 

WSW 

1 

Conclusion.!  deduced  Jot  (Am  Station. 


Lowest  Barometer  on  Oct.  4,  at  noon  probably. 
Whole  fall  observed  «»  1-21  inch. 

Interval  corresponding  = 7G  hours. 

Wind  generally  SW  with  little  regular  veering. 


(15.)  SWEDISH. 
WE8TEUVIK. 

Lat.  = 57°  45’  N.  Long,  m lip  40-  K. 


Date. 


1860 


Oct.  1. 


8 a.M. 
2 r.M. 

9 r.H. 

8 A.M. 

2 r.M. 

9 r.H. 

8 A.M. 

2 r.M. 

9 f.M. 

8 A.M. 

° Sr.«. 

9 r.M. 

8 A.M. 


Barometer  Re- 
duced to  68a  F.auit 
Sea-level,  approx. 


Briti.li  Ittcbex, 
80-42 
30-41 
30-35 

30-21 

3014 

80-02 

29-78 

29-69 

29-35 

2903 

2916 

29-45 

29-64 


Wind. 


Dirertioa. 


ESE 


wsw 

w 

ssw 

w 

NW 

NNW 

WNW 


Force. 


0 

1-5 

0 

o 

o 

o 

1-5 

1-5 

25 

3-5 

35 

a 


(16).  SWEDISH. 

W18BT. 

Lat.  - 57'  40  N.  Long.  - 1 S’  20'  E. 


B*ri>inrt<*r  nt  68* 

1 

Wind. 

Date. 

F.  Ami  8i*A-t*vi>l. 

Appri>x. 

Direction. 

Fore*. 

1800 

British  In:  ben 

Oct. 

l. 

8 

A.M. 

30-43 

SE 

1 

2 

r.M. 

30-39 

SE 

1 

• 

r.u. 

30-33 

SE 

1 

Oct. 

2. 

8 

A.M- 

3018 

SE 

1 

*> 

r.u. 

29-92 

XW 

1 

9 

r.M. 

30  02 

XW 

1 

Oct. 

3. 

8 

A.M. 

29-77 

w 

2 

O 

KM. 

29-71 

SW 

2 

9 

P.M. 

29-44 

ssw 

2 

Oct. 

4. 

©S 

A.M. 

KM. 

29-10 

2912 

SW 

XW 

3 

3 

9 

r.M. 

29-37 

XW 

3 

Oct. 

5. 

8 

A.M. 

29-57 

wxw 

3 

2 

P.M. 

29-G1 

NW 

3 

('■  mclntionf  deduced  Jar  this  Statum. 

Lowest  Barometer  on  Oct.  4,  at  noon  prolraldy. 

Whole  fall  observed  - 1-33  inch. 

Interval  corresponding  - 76  hours. 

Wind  veered  regularly  from  SW  through  W,  probably  to  XW. 


(17.)  NORWEGIAN. 
HAMMEItFEST. 

I.at.  = 70°  40'  X.  Long.  = 23°  46’  E. 


Date. 

BArom^tcr  Ro- 
il uced  to  fjfp  F.  n*id 

Wind. 

Scn-le»el.  Approx. 

Direction. 

Forte 
0-6. 

1860 

Oct.  2.  8am 

Briudi  Intbcn, 
29-54 

XE 

2 r.M. 

29-59 

NE 

2 

8 r.M. 

29-55 

NE 

1 

3.  8 A.M. 

29-55 

SW 

2 

2 r.M. 

29-55 

NW 

1 

8 r.M. 

29-55 

W 

O 

6.  8 A.M. 

2941 

XW 

1 

2 r.M. 

29-51 

NW 

2 

8 r.u. 

29-55 

W 

2 

15.  8 A.M. 

29-64 

NW 

2 

2 P.M. 

29-73 

NW 

2 

8 r.u. 

29-73 

NW 

1 J 

Hyperborean  Storm  ok  2d  and  3d  Oct.,  18(30. 


T Mill 


Conelutiona  deduced  for  (A it  Station. 

This  Barometer,  I fear,  is  altogether  out  of  order,  and  the  wind  observa- 
tions ore  nothing  important;  a matter  exceedingly  to  he  regretted,  as 
otherwise  this  station  was  admirably  adapted  to  have  rendered  an  account 
of  the  Northern  half  of  the  whirl. 

(18.)  SWEDISH. 

U APARAN  da. 


Lat.  - 65s  52'  N.  Long.  24*  3'  E. 


Date. 

U*rn  meter  at  fifl* 
F.  and  Sender*!, 
Bj'prox. 

Wind. 

Direction.  | Force. 

1800 

!liiti«h  Imhe*. 

Oct.  I.  8 a.m. 

30-21 

8W 

1 

2 r.u. 

30-28 

sw 

1 

9 r.u. 

30-28 

sw 

• 

2.  8 a.m. 

3018 

sw 

2 

2 r.u. 

3005 

s 

3 

9 r.u. 

29-85 

s 

a 

3.  8 a.u. 

29-60 

SSW 

l 

2 r.u. 

29  52 

SSW 

2 

!>  r.u. 

29-46 

SSW 

i 

IIAPARANDA — Continued. 


Dafo. 

!Ur»m*fo?  »t  68' 
F.  anti  RoadorcJ, 

Wind. 

approx. 

Direction. 

Force. 

I860 

Oct.  4.  8 A.M. 

BritUli  Imbeo. 

2913 

N 

1 

2 r.u. 

29-40 

NE 

2 

9 r.u. 

29-32 

NE 

a 

5.  8 A.M. 

° 2 r.u. 

29-27 

XE 

2 

29-28 

NNE 

2-5 

9 r.u. 

29-34 

NE 

S 

6.  8 a.u. 

29  51 

N 

25 

2 r.u. 

29-73 

NXE 

a 

9 r.u. 

29-86 

NE 

2 

7.  8 a.u. 

30  05 

NE 

1 

Coneltaiont  deduced  for  thit  Station. 

Lowest  Barometer  on  Oct.  5 at  10  a.m. 

Whole  fall  observed  = 101  inch. 

Interval  corresponding  = 85  hours. 

Wind  generally  from  NXE,  in  so  far  normal  for  a high  Northern  Station, 
as  the  SSW  direction  is  for  a low  Northern  Station,  or  one  far  on  the 
Southern  side  of  whirl's  centre. 


GROUP  III.  SUMMARISED. 
SCANDINAVIAN,  OR  NORTH-EASTERN  STATIONS. 
LEADING  CONCLUSIONS  DEDUCED  FROM  THEM  IN  ORDER  OF  LONGITUDE. 


No. 

Stations, 

Lnt.  N. 

Long.  E. 

Date  of  ]tar>'?m-trical 
Deprotoicn. 

A nvonnt  of  racli 
Dtprauion. 

1 

Inform]. 

Wind  Veered 

Winlt 

Pent 

O—IZ 

From 

Through 

To 

Last  North  British  Station, 

. , 
51  28 

o 6 

Oct.  3.  U A.M. 

In  rhea. 

Ht.ara 

i 

Holliso,  .... 

60  45 

4 43 

7 

SE 

K 

NNE 

10 

2 

Udairn,  .... 

59  18 

4 53 

Oct.  3.  9 r.H.0’1 

SW 

w 

NNW 

10 

3 

Lister,  .... 

58  7 

6 34 

3.  10  r.u. 

1-30 

48 

SSW 

W 

NW 

10 

4 

Lindcsnas,  . - 

57  59 

7 3 

3.  9 r.u. 

1-40 

48 

SSW 

w 

NW 

10 

5 

Gruitholmrn, 

63  2 

7 13 

? 

7 

* 

<1 

Banpie  " Fifeshiro."  • 

57  30 

8 30 

Oct.  3.  11  r.u. 

SW 

w 

NW 

12 

7 

Villa,  .... 

61  31 

10  42 

? 

7 

WNW 

E 

EXE 

10 

8 

Christiania, 

59  35 

10  45 

3.  10  r a 

120 

39 

NE 

N 

NW 

9 

9 

(luUdmrg.  ...  a 

57  42 

11  57 

4.  1 AM. 

1 34 

65 

SW 

W 

N NS 

a 

10 

Copenhagen,  • • * 

55  41 

12  35 

4.  2 A.M.(?) 

SW 

w 

WNW 

8 

11 

Halinstnd, 

56  39 

12  49 

Oet.  4.  2 A lt. 

M3 

65 

sw 

w 

WNW 

8 

12 

Carlstad,  .... 

59  25 

13  35 

4.  7 A.M. 

1-34 

71 

s 

NW 

WNW 

7 

13 

Fabian,  .... 

15  38 

4.  10  A.JL 

152 

74 

ESK 

V 

NNW 

4 

14 

Kalmar,  • 

56  40 

16  20 

4.  12  A.M. 

1-21 

76 

SW 

sw 

ysv 

7 

15 

Weatervik, 

67  45 

16  40 

4.  11  A.M. 

1-39 

75 

SSW 

w 

NW 

8 

16 

Wisbv,  .... 

57  40 

18  20 

Oct.  4.  12  A.U. 

1-33 

76 

SW 

w 

NW 

10 

17 

liaiumcrfest, 

70  40 

23  46 

7 

t 

7 

NW 

NW 

NW 

18 

Haparanda,  • * * 

65  52 

24  3 

5.  10  a.m.(?) 

t-01 

85 

NL 

NNE 

NE 

rrnrnrann  isntoxowtosi.  ortntnvtrtoxs.  mi.  xm. 
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TE 

IlETWEEN 


GROUP  IV. 

UTONIC  AND  SOUTH-EASTERN, 

OR  12  STATIONS; 

LATITUDE  48-  AND  flo"  NORTH,  AND  LONGITUDE  4*  AND  17=  EAST. 
ARRANGED  IN  ORDER  OF  LONGITUDE. 


(1.)  BRUSSELS. 

ROYAL  OBSERVATORY. 

M.  QtlCTltST. 

Lat.  = GO'  Cl'  N.  Long.  4‘  21'  E. 


Pite. 

Bojoiut-ler  at  G8°  F. 
Oflii  S.-fc-k  t..  ], 
approx. 

Wind. 

Direction. 

I860 

Oct.  3.  1 A.M. 

British  Ischai. 

30*23 

w 

8 

30-22 

WSW 

8 

30-21 

WSW 

4 

30  18 

WSW 

G 

30-14 

WSW 

6 

301+ 

SW 

7 

3013 

SW 

8 

3012 

SW 

9 

SOU 

SW 

10 

30  08 

SW 

11 

3007 

SW 

Noon. 

30-05 

WSW 

1 p.m. 

30-05 

WSW 

O 2 

8004 

WSW 

3 

3005 

WSW 

4 

30-05 

WSW 

5 

3008 

WSW 

G 

3010 

w 

7 

30-11 

w 

8 

30  12 

w 

9 

30-13 

w 

10 

30-13 

w 

11 

30-14 

w 

Midnight. 

30-13 

w 

Conclueioni  deduced  /or  (Aw  Station. 


Lowest  Barometer  on  Oct.  3,  at  2 p.u. 

Whole  fall  observed  « 0-19  inch. 

Interval  corresponding  = 14  boors. 

Wind  veered  from  SW,  through  WSW,  to  W. 


(2.)  NAMUR. 

Lat.  = GO5  27'  N.  Long,  m 4"  48'  E. 


Date. 

DnxomrtrrntCS* 
K.and  Sv-x-Wvei, 
approx. 

Tempt  of  Air. 

Win 

Direction- 

J. 

Velocity 
is  HU* 
per  boor 

18G0 

BritUh  Inches. 

•F. 

Get.  1.  9 A M. 

30  07 

53  2 

N 

2 

Noun. 

30  07 

55-2 

NNW 

6 

3 P.M. 

3005 

58-7 

NNW 

5 

9 P.M. 

30-0C 

54-5 

SW 

8 

2.  9 a.si. 

30-15 

632 

WNW 

8 

Noon. 

30-18 

57-4 

NW 

A 

8 r.x. 

3018 

58-5 

NW  by  W 

3 

9 r.K. 

30-22 

WNW 

£ 

3.  9 a.m. 

3009 

65-0 

SW 

IS 

Noon. 

30-03 

68-2 

s 

19 

3 P.M. 

30-00 

66-8 

WSW 

10 

G 4 p.n. 

29-97 

11 

9 p.m. 

3012 

50-3 

NW  by  W 

4 

4-  9 A.M. 

3019 

48-2 

WNW 

10 

Noon. 

30-22 

63-6 

NNW 

11 

3 r.sj. 

30-23 

560 

WNW 

10 

9 P.M. 

30-27 

4(5-4 

W 

4 

Lowest  Barometer  on  Oct.  3,  at  4 t.m. 

Whole  fall  observed  - 0-25  inch. 
intena1  corresponding  = 19  hours. 

reered  fron‘  AVSW.  probably  through  West,  to  NNW. 
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Hyperborean  Storm  of  2d  and  3d  On,,  isgu. 


(3.)  UTRECHT. 
Observatory,  Dr  Biti  lUi.oot. 
Lat.  = C 2 6'  N.  Long,  m 5*  "*  E. 


fata 

fWirtimcIcr  nt 
<HF  V *h.l  St*. 

Intel,  UJlpTO*. 

Temp. 

Wind. 

Direct  it -n. 

Kurcc. 

1800 

net.  2.  1 a.m. 

Untiili  Iiictm 

3U*W 

* K. 
600 

XNW 

0 

O 

30 

495 

N N W 

II 

3 

30 

4K-1 

XNW 

0 

4 

23 

47  8 

NNW 

0 

5 

30 

475 

NW 

II 

0 

32 

47-7 

NW 

0 

7 

32 

SO- 7 

NW 

0 

8 

34 

53-6 

WNW 

0 

9 

35 

674 

WNW 

0 

10 

35 

«0-S 

NW 

0-5 

11 

30 

tMi-4 

NW 

1-5 

Noon. 

.10 

60-8 

NW 

1 

1 r.M. 

36 

5S-0 

NW 

15 

0 

36 

69-0 

NW 

2 

s 

36 

58-7 

NW 

3 

4 

36 

680 

WNW 

2 

fi 

37 

56-7 

WNW 

0-5 

<* 

.18 

55-0 

WNW 

0 

7 

38 

54  0 

W N W 

n 

R 

as 

525 

V 

0 

1* 

.19 

61-8 

W 

0 

10 

33 

507 

w 

0 

II 

n.n 

60'7 

w 

0 

Midnight. 

3u;:8 

610 

w 

0 

<Jet  3.  1 A.M. 

30-07 

SI -6 

WSW 

0 

2 

35 

5 IS 

WSW 

0 

a 

at 

520 

w > w 

0 

4 

ao 

52-2 

WSW 

0 

s 

27 

52-2 

WSW 

0-5 

G 

24 

W!) 

WSW 

n 

7 

2-1 

52-7 

WSW 

4 

8 

21 

63-6 

WSW 

0 

0 

1H 

55-8 

WSW 

8 

10 

16 

58-2 

WSW 

11 

II 

14 

57-6 

WSW 

10 

Noon. 

12 

57-4 

WSW 

In 

12 

570 

w 

15 

12 

00-4 

w 

14 

3 

ia 

58-7 

WNW 

17 

4 

14 

67-0 

WNW 

17 

G 

IS 

51-7 

WNW 

11 

6 

17 

52-8 

WNW 

C 

7 

1ft 

52-2 

WNW 

6 

8 

19 

51-8 

NW 

C 

y 

20 

61-8 

NW 

« 

10 

20 

50-8 

WN  W 

4 

11 

20 

60-3 

WNW 

3-5 

Midnight. 

80-20 

50-2 

WNW 

4 

Oot.  4.  1 a,  u. 

3020 

50-0 

WNW 

4-5 

2 

20 

49-3 

WNW 

40 

3 

19 

48-8 

WNW 

7-5 

4 

21 

48-0 

NW 

6*5 

UTRECHT— CmifinlKTl. 


fatal 

Itanxiietcr  at 

F.  ail*l  Seft- 
Jnvnt,  approx. 

Tempt 

Wind. 

Direction. 

Fiiro*. 

I860 

Oct.  4.  5 A.K. 

Llritiib  loclie*. 

311*22 

* F. 
47  5 

NW 

35 

6 

24 

•172 

NW 

4 0 

7 

27 

49-8 

NW 

3*5 

8 

30 

52-2 

NW 

5 

y 

32 

5.1-2 

NW 

7 

n> 

33 

54-3 

NW 

12 

11 

34 

55-0 

NW 

15 

Noon. 

36 

50-0 

NW 

13 

1 i-.m. 

36 

570 

NW 

14 

2 

36 

50-5 

WNW 

13 

3 

37 

65-2 

WNW 

11 

4 

37 

532 

WNW 

11  j 

5 

37 

SIS 

WNW 

7 

G 

39 

50-0 

W 

2 

7 

39 

492 

W 

0-5 

8 

39 

480 

W 

1-5 

y 

37 

46-0 

W 

2 

10 

37 

490 

IV 

1 

11 

36 

•1-2 

w 

0-5 

Midnight. 

30-37 

48-0 

w 

0-5 

o.-t,  5.  1 a.u. 

30-35 

480 

w 

0-5 

2 

33 

47-8 

WSW 

1 

3 

31 

47-3 

WSW 

1 

4 

28 

460 

WSW 

1-6 

5 

28 

46-4 

WSW 

3 

G 

25 

46-2 

WSW 

2 

7 

22 

47*5 

sw 

5 

8 

17 

49- 

sw 

11 

9 

15 

51*2 

WSW 

15 

10 

13 

54-0 

WSW 

27 

11 

11 

53-0 

w 

28 

Nuoti. 

10 

52  2 

WSW 

23 

1 r.w. 

09 

530 

WSW 

28 

2 

07 

54.1 

WSW 

19 

3 

06 

54-7 

w 

18 

4 

00 

54-7 

w 

15 

5 

06 

54-5 

w 

10 

n 

00 

55-0 

w 

17 

7 

07 

65-2 

w 

17 

8 

10 

55-6 

w 

18 

9 

11 

65-8 

WNW 

9 

10 

13 

56-0 

WNW 

0 

11 

14 

55-6 

NW 

5*5 

MiitiiyfliL 

30-15 

55-1 

NW 

« 

C»nr?MJtiV>r«  deduced  for  (hii  Station, 

Lowest  Barometer  on  (Vt.  3 at  lb.  30m.  r.M 
Whole  fall  observed  - 0'26  inch. 

Interval  corresponding  14  hours. 

Wind  veered  regularly  from  WSW  through  W to  WNW,  NW. 

This  is  the  beat  observed  station  for  Barometer  and  Wind  combined  on 
the  Continent;  and  the  storm  phenomena  come  out  all  the  more  clearly  <>u 
that  account. 
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Royal  Observatory,  Edinburgh. 


(4.)  GRONINGEN. 

Lat.  > 5.r  IS'  N.  I*ng.  = f.“  30’  E. 


Date. 

[kironwitor  at  6R° 
K.  and  S**a*lAYcU 
approx. 

Temp,  of  Air. 

Wind. 

Direction. 

Force. 

1660 

Rritiftli  I ocli cm. 

'F. 

Oct.  3.  1 a.u. 

30-30 

SW 

0 

2 

30-29 

SW  by  S 

0-5 

3 

30-26 

SW  by  S 

0-5 

4 

30-24 

SWhyS 

0-5 

5 

80-20 

S by  W 

0-5 

6 

30-16 

S by  W 

0-6 

7 

3013 

S by  W 

9 

8 

3011 

SW  by  S 

10 

9 

30-08 

ssw 

17 

10 

3007 

SSW 

23 

11 

29-97 

SSW 

27 

Noon. 

2H97 

SW  by  s 

30 

1 r.u. 

29-96 

SW 

22 

© 2 

29  93 

wsw 

St 

3 

29-96 

67-0 

w 

37 

4 

89-97 

w 

33 

5 

29-99 

W bv  N 

27 

6 

3002 

W by  N 
W bv  N 

25 

7 

30-04 

22 

8 

30  05 

W 

25 

9 

30-06 

W 

19 

10 

30-07 

W 

15 

11  • 

3006 

W by  N 

16 

Midnight. 

30  06 

W by  N 

20 

Oct.  4.  1 A.u. 

3006 

WNW 

16 

3 

3006 

W by  N 

13 

3 

30-06 

W by  N 

15 

4 

30-07 

W by  N 

14 

5 

30  07 

W by  N 

17 

6 

30-11 

WNW 

22 

7 

30-12 

WNW 

15 

8 

30*15 

W 

21 

9 

30-16 

W 

30 

10 

3019 

W bv  N 

25 

11 

3021 

WNW 

34 

Moon. 

30-21 

WNW 

ait 

1 r.u. 

30-22 

W by  N 

27 

2 

39-23 

W 

» 

80-24 

41*8 

W 

32 

4 

80-23 

W 

25 

5 

30  23 

w by  s 

10 

6 

7 

30-23 

39-23 

w by  s 
W by  s 

12 

10 

8 

30-23 

WSW 

<J 

9 

30-23 

SW  bv  w 

r> 

10 

30  23 

WSW 

5 

11 

30-22 

wsw 

Midnight. 

30-23 

wsw 

Conclusions  deduced  for  this  Station. 
Lowest  Barometer  on  Oct.  3,  at  2 r.u. 

Whole  fall  observed  — 0 35  inch. 


Interval  corresponding  = 14  boors. 

Wind  veered  from  SSW,  through  West,  to  WNW. 

Wind  at  West  on  Oct  3,  at  4 r.u. 

Both  Barometer  and  Winds  well  observed  at  this  Station. 


(5.)  ALTONA,  OBSERVATORY. 
Lat.  - 53“  33'  N.  Long.  = 9*57'  K. 


Baromrt. r nt  68* 

Wind. 

Data. 

F.  and  ScA-U'Yttl. 

— 

approx. 

Direction. 

Fore* 

I860 

Briti«]i  I ex  be*. 

Oct.  1.  fi  A.M. 

30*39 

w 

1 

2 r.u. 

30-36 

w 

1 

10  r.u. 

30-31 

2.  6 a.u. 

80*31 

WNW 

0 

2 r.u. 

30-31 

NW 

1 

10  r.u. 

30  32 

3.  6 a.u. 

30  22 

SSW 

1 

2 r.u. 

3000 

SW 

3 

O 10  r.u. 

29-98 

4-  C a.u. 

30  00 

w 

1 

3 r.u. 

30-13 

w 

3 

10  r.u. 

30-20 

Conclusions  deduced  for  this  Station. 
Lowest  Barometer  on  Oct,  3,  at  10  r.u. 

Whole  fall  observed  = 0-34  inch. 

Interval  corresponding  « 24  hour*. 

Wind  SSW  and  W. 


(6.)  MULlIArSEN  IN  THURINGIA. 


Lat.  - 51“  13*  N.  Long.  = 10s  30'  E. 


Data. 

Barometer  nt  CB' 
F.  and  Sea-levc). 

Wind. 

approx. 

Direction. 

Fare* 

1860 

•let.  8.  6 a, ii. 

British  I ext**. 

80*04 

wsw 

2 r.u. 

29-88 

ssw 

8 

10  r.u. 

29-87 

SW 

8 

G 

d-  6 A.U. 

29-87 

wsw 

7 

2 r.u. 

29-99 

wsw 

10  r.u. 

30-08 

wsw 

5-  6 A.U. 

30-03 

wsw 

5 

2 r.u. 

29-86 

ssw 

9 

10  r.u. 

29-80 

s 

9 

— -V..UI tm«  sbuiiwi 

Uwe- Barometer  « Oct.  3,  at  11  r.u. 

Whole  fall  oWrvod  =»  0*17  incl,. 

Interval  corresponding  = 20  hours. 

Wmd  generally  from  SW,  but  imperfectly  observed. 


fom 


Digitized 
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Hyperborean  Storm  of  2d  and  3d  Ocx.  1800. 


(7.)  BAMBERG. 


I.at,  = 49°  58'  N.  Long.  - 1 1°  0'  E. 

Data. 

Daramotfr  nt  CB’  F, 
and  S.H-  |h  *«■], 
approx. 

Wind. 

Direction. 

I860 

Oct-  3.  7 a.m. 

llril  i»lt  I if  In  *. 

80  "1 

s 

2 P.M. 

29-911 

s 

11  r.M. 

29  43 

SW 

O 

Oct.  4.  7 a.w. 

29  83 

XNE 

2 P.M. 

30-03 

N 

1 1 P.M. 

30  0 1 

N 

Concliuiont  iMutnl  /or  I hit  Station. 
lowest  Barometer  on  Oct.  3 at  1 2 P.M. 

Whole  f«JI  olwerri-l  O’  I € inch. 

Intern]  corresponding  = 18  hours. 

Winds  iniprfcctly  observcj, 


(8.)  KIEL. 

Lai.  - 54’  2<>'  V.  Long.  = IP  10'  E 


Dale. 

nt  fifc ' F. 
acid  Sradrvol, 
approx. 

Wind. 

Direction 

1800 

Oct.  3.  G A.M. 

British  Indira. 

30-23 

w 

2 r.M. 

29-98 

SW 

O 10  r.M. 

29-91 

SW 

4.  G A.M. 

30-00 

w 

2 r.M. 

30-13 

w 

tn  r.M. 

30-18 

w 

Continuant  dtdutnl  /or  thu  Station. 
Lowest  Barometer  oil  Oct.  3 at  10  p.m. 

Whole  fall  olwcrvc-d  = 0 28  inch. 

Interval  corresponding  = 10  boar*. 


(0.)  MUNICH. 

I. at.  = 48’  9'  N.  Long.  - 1 1°  30'  E. 


Date, 

nitrometer  nt 
6M  F.  anti  fion- 
lovcl.  approx. 

Wind. 

Direction. 

Force. 

1800 

ItritiMli  Indiea. 

Oct.  3.  8 A.M. 

30  02 

w 

I 

2 r.M. 

29-93 

w 

1 

G r.M. 

29-90 

w 

1 

o 

4.  8 A.M. 

29-RG 

w 

2-5 

2 r.M. 

29-94 

w 

2-5 

6 P.M. 

3000 

w 

1-5 

Cvneiutumi  deduced  /or  thu  Station. 
Lowest  Barometer  on  Oct.  4 at  4 a.m. 

Whole  fall  observed  = 0"1G  inch. 

Inttrr.il  corresponding  24  hours. 

Wind  West  all  through. 

■ntxsiiou  astronomical  oiisuivaiioss.  vol.  xnr. 


(10.)  LEIPSIG. 


Let.  = 51°  2d-  N.  I.onir.  ••  12’  3fK  E. 

Onromotor  at  68“ 

Wind. 

Date. 

F.  aziti  Son-level. 

approx. 

Direction. 

Fotco. 

18C0 

Brituli  ItKhsra. 

Oct.  3.  G A M. 

30-02 

ssw 

0-1 

2 r.M. 

29-83 

SW 

2 

10  P.M. 

2980 

O 

Oct.  4.  ft  i.il 

29-82 

SW 

2 

2 P.M. 

29-90 

w 

3 

10  P.M. 

29-99 

w 

3 

VimciuBtont  deduced  /t,r  thi$  Station, 
Lowest  Bummcter  on  Oct.  4 nt  2 a.m. 


Whole  fall  observed  = 0 22  inch. 
Interval  corresponding  = 30  hours. 
Wind  generally  SW. 


(11.)  PRAGUE. 

Let.  : 50°  -V  N.  Long.  = 14’  30'  E. 


Dates 

lUrtimelcr  ot  6B* 
F.  and  8«'B-1«v*I, 

Wind. 

approx. 

Direction. 

Forcn, 

I860 

Oct.  3.  6 A.M. 

Ilnl  M,  Todies. 

3013 

SW 

05 

2 P.M, 

30-05 

Mr  . 

1-5 

10  P.M. 

29-97 

w 

25 

O 

Oct.  4.  G a.m. 

29-95 

w 

10 

2 P.M. 

30-05 

w 

40 

10  P.M. 

3017 

w 

15 

Conclusion,  deduced  /or  ( hit  Station. 
Lowest  Barometer  on  Oct.  4 at  3 a.M- 
Whole  fall  observed  =018  inch. 


Interval  corresponding  .»  21  hours. 


Winds  insignificant. 

(12.)  BRESLAU. 

Lnt.  = .31*  7'  S.  Long.  - ITO'E. 


Ilaroraeter  at  G8* 

WjniL 

Date, 

F.  and  Soa-loT*], 

approx. 

Direction. 

Force. 

18G0 

DritUh  Inuhoa. 

Oct.  3.  G a.m. 

3010 

W 

t 

2 r.M. 

3003 

w 

9 

10  P.M. 

29-94 

w 

1 

o 

Oct.  4.  C A.M. 

29-93 

w 

2 

2 P.M. 

29-90 

w 

4 

10  P.M. 

3011 

w 

2 

Conclmiom  deduced  /or  ihi t Station. 
Lowest  Barometer  on  Oct.  4 nt  6 i.M. 


Whole  fall  observed  m 017  inch. 

Interval  corresponding  = 24  hours. 
Wind*  insignificant. 


(r-2r) 
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GROUP  IV.  SUMMARISED. 

TEUTONIC  OK  SOUTH  EASTERN  STATIONS. 

LEADING  FEATURES  DEDUCED  FROM  T1IEM  IN  ORDER  OF  LONGITUDE. 


No. 

Blulio&f. 

Lat.  N. 

Long.  E. 

No. 

Last  good  English  Station, 

5*1  28 

5 o 

1 

Bruaacifl  . 

50  81 

4 21 

2 

Namur,  • 

50  27 

4 43 

3 

Utrecht,  • 

52  6 

5 7 

4 

Groningen 

53  15 

8 30 

r, 

Alton#,  * 

53  33 

9 57 

G 

Mnlhauaen. 

51  13 

10  30 

7 

ltamberg,  • 

a 

4'J  58 

11  0 

8 

Kiel, 

• • 

54  20 

11  10 

0 

Munich,  • 

48  0 

11  30 

1 10 

Leiping,  . 

51  20 

12  30 

1 It 

Pngue, 

50  5 

H 30 

12 

Breslau,  • 

51  7 

17  0 

Amount  of  «och 
Dejiretuiun. 

lateral 

Correspond- 

ing- 

Wind  vnpfcd 

Wind. 

F«r» 

From 

Through 

To 

0-12. 

Inch, 

0.*22 

Hour*. 

« 

sw 

w 

WNW 

5 

019 

14 

sw 

wsw 

W 

8? 

0.25 

19 

wsw 

w 

NNW 

7 

026 

14 

wsw 

w 

SW 

10 

035 

14 

ssw 

w 

WNW 

10 

0-34 

24 

sw 

w 

W ? 

9 

0.17 

20 

sw 

wsw 

WSW 

8 

(Kir, 

18 

sw 

NXE 

N 

028 

16 

sw 

w 

w 

MO 

24 

w 

w 

w 

8 

(K22 

30 

sw 

sw 

sw 

S 

MS 

21 

w 

AY 

w 

6 

017 

24 

w 

W 

w 

4 

Date  ot  Rftrr*tnHrica) 
Dopttouoa. 


Bonn, 

Oct.  3.  » a.II 


Oct  3. 
3. 
3. 
3. 

3. 

3. 

3. 


2 M 

4 P.M. 
1.30  r.i 
2 m 

10  p.m. 

11  ru. 

12  P.M. 

3.  10  p.m. 

4.  4 a.m. 
4.  2 A.ll. 
4.  3 a.m. 
4.  « A.M. 


Digitized  by  Google 
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GROUP  V 

RUSSIAN  AND  SIBERIAN  STATIONS, 

14  IN  NUMBER ; 

BETWEEN1  41°  AND  GO”  NOBTIT  LATITUDE,  AND  24°  AND  119°  EAST  LONGITUDE 
ARRANGED  IN  ORDER  OF  LONGITUDE. 


(1.)  REVEL. 


L»t.  k 59°  30'  N.  Long.  = 24°  4.7  E. 


Date. 

Itaromctvr  nt  <*° 

Wind. 

F.  Atnl  8oa*U°Vrl, 
appro*. 

Direction. 

Fined, 

o-a. 

I860 

Oct.  1.  7 A.M. 

Dati*>i  In.  ho*. 

30*55 

S 

i 

2 r.n, 

30  66 

0 

9 r.M. 

3055 

E 

1 

2.  7 A.M. 

30  37 

S 

1 

2 r .M. 

30  26 

S 

1 

9 r.M. 

aoi  i 

S 

l 

3.  7 a.m. 

29-89 

S 

1 

2 r.M. 

29-78 

s 

1 

9 r.M. 

29  68 

s 

1 

4.  7 a.u. 

29-38 

s 

2 

2 r.M. 

29-29 

SW 

3 

9 r.M. 

29-12 

SW 

2 

O 

5.  7 A M. 

29-27 

w 

3 

2 r.M. 

29-43 

w 

3 

9 r.M. 

29-50 

w 

2 

Conchuiong  deduced  Jar  l/iis  Station. 

Lowest  Barometer  on  Oct.  4,  «t  10  r.M. 

Whole  fall  observed  = 1-44  inch;  during  80  hour*. 

/"T1  frorn  s>  SW  to  W,  indicating  tlie  Station  to  he 

Shot  whirl  a centre,  and  the  latter  to  he  moving  to  NK. 

Gold  weather  followed  the  gale. 


(2.)  ST  PETERSBURG. 


Lot.  = 69°  66'  N.  Long.  «=  30°  17'  E. 


Date. 

Riromctrr  nl 
*>H'  K.  and 

approx. 

Tcropomturo. 

Wind. 

Drj 

bulb. 

Wei 

bulb. 

Direction. 

Farcn, 

0-3. 

I860 

|lrili*b  India* 

•r. 

0 F. 

Oct.  I.  1 A.M. 

30-64 

0 - 

2 

65 

x 

1 

3 

65 

N 

1 

-4 

65 

X 

1 

5 

Go 

X 

1 

G 

65 

N 

I 

7 

65 

N 

i 

8 

65 

SE 

i 

9 

66 

SB 

i 

10 

66 

SE 

1 

11 

67 

SE 

1 

Noon. 

67 

SE 

i 

1 l-M. 

65 

SE 

i 

2 

63 

SE 

i 

3 

62 

47-2 

*4-0 

SE 

i 

4 

61 

SE 

i 

5 

61 

SE 

i 

6 

60 

SE 

i 

7 

G8 

SE 

i 

8 

57 

SE 

i 

9 

66 

SE 

i 

10 

56 

SE 

0 

11 

54 

SE 

0 

Uidnight. 

30-53 

SE 

0 

Oct-  2.  1 a.m. 

30-52 

SE 

0 

2 

51 

SE 

0 

3 

49 

SE 

0 

4 

49 

SE 

0 
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(2.)  ST  PETERSBU  UG — CWi'iinmI. 


1 

Date.  l“ 

luronw'lf’r  | 

'iirap-'nluro. 

WhhI. 

ftS*  F.  »atl , 
left-level,  | 
• li'TOX-  | 

Orjr  1 
butt..  I 

W..t 

bulb. 

Direction. 

FoTNl 

0-8. 

1800  Hi 

iti*b  Iimlic*. 

° F. 

* V. 

Oct  2.  6 a n. 

30-18 

SF, 

0 

C 

47 

SE 

0 

7 

47 

SK 

0 

8 

47 

SK 

0 

9 

45 

SE 

0 

10 

44 

E 

1 

11 

42 

E 

1 

Noon. 

42 

SE 

1 

1 r.M. 

39 

SE 

1 

2 

36 

SE 

1 

3 

35 

4G-5 

43-5 

SE 

1 

4 

33 

SF, 

1 

5 

29 

SE 

I 

G 

25 

SE 

1 

7 

24 

PE 

1 

8 

22 

SK 

1 

9 

19 

SE 

1 

10 

18 

SE 

1 

11 

1G 

0 

Midnight 

3013 

0 

Oct.  3-  1 *»• 

30-09 

0 

2 

08 

0 

3 

04 

0 

4 

01 

0 

6 

2998 

0 

6 

93 

0 

7 

92 

S 

0 

8 

93 

S 

0 

9 

91 

s 

0 

10 

91 

s 

0 

It 

90 

s 

0 

Noon. 

89 

s\v 

0 

1 r.M. 

88 

sw 

0 

2 

80 

s\v 

1 

3 

85 

47-7 

44-8 

s\v 

1 

4 

85 

sw 

l 

5 

83 

sw 

0 

6 

84 

sw 

0 

7 

83 

sw 

0 

8 

80 

sw 

0 

9 

81 

sw 

0 

to 

60 

sw 

0 

11 

79 

sw 

o 

Midnight. 

29-77 

s 

1 

Oct.  4.  1 ait. 

29-75 

s 

1 

2 

72 

s 

1 

3 

71 

s 

1 

4 

69 

s 

1 

5 

G7 

s 

1 

G 

71 

s 

l 

7 

70 

s 

1 

8 

G3 

s 

1 

9 

C2 

s 

l 

10 

G1 

s 

1 

11 

CO 

s 

2 

(2.)  ST  PETERSBURG — CanlimuJ. 


Dato. 

BarnmcU*?  lit 
<»fe"  K.  ami 
Bca>]cT«l, 

OJ'pTOt. 

Tcmporalnr*. 

Wind. 

Pry 

hath. 

Wot 

bulb. 

Direction. 

Tmt- 

D-J. 

I860 

triti«li  Itnluw. 

•F. 

• F. 

Oct.  4.  Noon. 

2U-58 

s 

0 

1 P.M. 

GO 

s 

2 

2 

GO  | 

s 

2 

3 

57 

51-7 

47-8 

8 

2 

4 

53 

S 

2 

5 

51 

s 

2 

r» 

50 

s 

2 

7 

49 

s 

2 

8 

4G 

s 

2 

9 

45 

s 

2 

10 

43 

s 

2 

11 

42 

s 

2 

Midnight. 

29-40 

s 

2 

Oct.  5.  1 a. it. 

29'37 

s 

2 

2 

34 

s 

2 

3 

32 

g 

2 

4 

29 

s 

2 

5 

2G 

s 

2 

G 

24 

s 

2 

r 

24 

s 

2 

- 8 

23 

s 

2 

0 y 

23 

sw 

2 

10 

25 

sw 

2 

it 

27 

sw 

2 

Noon. 

29 

sw 

1 r.u . 

SO 

sw 

2 

2 

31 

sw 

3 

38 

40-0 

43-5 

sw 

3 

4 

40 

w 

3 

5 

41 

w 

3 

C 

42 

w 

2 

1 

44 

w 

2 

8 

io 

w 

2 

9 

45 

sw 

2 

10 

45 

sw 

2 

11 

4.1 

sw 

2 

Midnight 

45 

sw 

2 

Conclusion!  deductd  far  this  Station, 

I/iuest  Barometer  on  Oct.  5,  at  8,30  a.M. 

Whole  fall  observed  = 141  inch. 

Interval  for  that  fall  = 92  hours. 

Wind  veered  from  S,  through  STY  to  West,  indicating  the  station  to  fc« 
SE  of  whirl's  Centre,  and  (hat  to  ho  moving  to  NE. 

Cold  weather  followed  the  gale.  On  Oct  6,  at  2 r.M.,  the  Neva  hat 
risen  more  thun  3 feet 

Jr.A-.The  observations  of  Barometer  and  Thermometer  observed  in  the 
original  at  every  hour  at  this  station  are  splendid  and  worthy  of  the  b«* 
savants;  but  the  notices  of  wind's  force  and  direction,  and  also  of  the  r*i* 
are  pa  try  and  wanting  in  all  accuracy  and  refinement. 


Digitized  by  Goo 


llvf’EitiKjitEAN  Storm  op  2d  and  3d  Oct.,  18(10. 


T 11 


(3.)  ODESSA. 


Dul.  — 40  SO  N",  Long.  <=  SO”  45'  E.  Height  not  stated. 


Ilari'fii.  1*  r at 

Wia.l. 

Lhitr. 

F. 

'IVmpowturD 

Sca4llV<'l, 

of  Air. 

Dim  (Mi. 

l*  ora» 
0-2 

I860 

lfriculi  liirbw. 

F. 

— 

(>et.  c a.u. 

29-94 

SW 

i 

O 2 r.M. 

29-93 

GO-3 

SW 

t 

10  in 

29-915 

w 

i 

Oct.  7.  G s.«. 

30-04 

MV 

2 

2 r.M 

30  UG 

545 

NW 

2 

lu  in 

30' to 

NW 

I 

Oct.  8.  G a. it. 

30-15 

0 

2 I'.M. 

30-11-4 

58-4 

SW 

i 

Dt  r.M. 

SW 

•> 

CvHchui'-m  deduced  far  Mm  8l«lion. 

Lowest  Barometer  on  Oct.  C at  S p.u, 

Whole  suUeipienl  rise  observed  . 022  inch,  interval  for  it  = 32 
hours. 

The  \\  inds  were  not  distinctly  afit-cted.  hut  low  temperature  followed. 


<5.)  P0LK0VA. 


Lnt.  - 49”  35'  N.  Long.  = 34“  38'  E,  Height  not  stated. 


Dale. 

lUroiii.  trr  at 
€B*  F.  an.t 
Hcn-trrel, 

Teiupcratnro 
vf  Air. 

Wiad. 

Direction. 

Korea 

0-8. 

18G0 

ItritiAli  Im’bm. 

1 F. 

Ocl.  C.  7 a-w. 

29-96 

0 

2 P.M. 

29-94 

550 

s 

2 

O 9 I'.M. 

29-93 

SW 

2 

"•  7 A.U. 

29-94 

NW 

1 | 

2 I'.M. 

29-95 

4R-3 

W 

1 

9 P.M. 

29-96 

s 

t 

8.  7 AM. 

29-98 

8 

1 

2 P.M. 

29-97 

61  4 

SW 

t • 

9 i-.u. 

29-97 

w 

•> 

“ 

Concltaiims  deduced  for  ihit  Station. 

Lowest  Barometer  on  Oct.  6 at  9 p.m. 

Whole  fall  observed  insignificant,  perhaps  from  the  Barometer  being 
sluggish. 

W iml  veered  regularly  from  SW,  through  West,  probably  to  N\V. 
Temperature  decreased  after  the  postage  of  the  Barometric  depression. 


(L)  NICOLAI KIT. 


Lat,  = 40"  S.j'  N.  Long.  - 3I:  55’  E.  Height  not  stated. 


llote. 

ISaromntiT  at  385  l\ 

Ta  llhla  ratliri'  nf 

anil  Scn-lcTel.  apjw  I. 

Air. 

1800 

Mr  tl  tall  llk'luil. 

♦r. 

G.  8 A.M. 

29-94 

10  A.  II. 

29-94 

Noon. 

29-94 

57-7 

2 P.M, 

29-94 

10  P.M. 

2tMM 

7.  8 a. u. 

29-94 

10  l.M. 

29-96 

Noun, 

29-90 

2 r.jr. 

2995 

61 '2 

10  P.M. 

29-94 

8-  8 A.M. 

29-98 

10  A.M. 

29-97 

Neon. 

29-97 

2 P.M. 

29-96 

60-2 

10  P.M. 

29-99 

Conclusion*  deduced  for  this  Station. 

Barometer  wry  sluggish  lo  re. 

Lowest  Barometer  probably  ou  Oct.  fi  about  Noon. 

HHMJCUoll  AATROXftMl  1 L Ol^rJtT.vTII I N9.  VOL.  XIII. 


(0.)  KALOCOA. 

Lat.  = 54”  46'  S.  Long.  » 36°  30'  E,  Height  not  stated. 


Par^in*^  r 
at  C8°  F.  an  J 
Sen-level, 
apprux. 

Tcorin. 

Wind. 

Dale. 

Ilf 

Air. 

Direction. 

Fotco 
0 - 3. 

Remarks. 

I860 

Iixiti  -.li  IckKck. 

• F. 

Oct.  6.  7 A.JI. 

30  04 

8 

2 

Bain. 

2 P.M. 

29-82 

4C0 

SW 

1 

Bain. 

9 P.M. 

29-64 

SW 

3 

Haiti. 

©_ 

7.  i A.M. 

29-46 

SE 

1 

Bain. 

2 P.M. 

29-73 

43-8 

NW 

2 

Raiu. 

9 p M. 

29-99 

NW 

2 

Bain-cloud. 

R.  7 a.m. 

30-09 

W 

1 

Snow-cloud 

2 P.M. 

30-07 

44-4 

SW 

1 

Bain. 

9 I'.M. 

30-02 

0 

R&in-ctouii. 

Cenriiutoit*  deduced  for  Ihit  Station. 

Lowest  Barometer  on  Oct.  7,  at  3 ».». 

Whole  fall  observed  0-58  inch,  in  interval  of  24  hours. 
Wind  veered  from  SW.  through  variables,  to  NW . 
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(7.)  CATIIEIUNODAlt. 

Tmt.  - 45*3'  N.  Long.  - 38°  53'  E. 


Dike. 

Dittcffnclcr  at 
0*  F. 

S<a-1ev4-l, 

approx. 

Win* 

Tempo  future 
or  Air. 

Direction. 

Fctroo 

0 — 3. 

I860 

Britirtli 

1 F. 

Oct.  6.  8 a.m. 

30-04 

B 

i 

2 r.M. 

30-02 

7C-3 

E 

) 

0 KM. 

3000 

E 

l 

7.  8 A.M. 

291)8 

£ 

i 

2 r.u. 

29-90 

488 

E 

i 

ft  r.u. 

29-95 

0 

O 

8.  8 a.u. 

29-95 

0 

2 r.». 

29-1)5 

04-2 

0 

9 r.u. 

30-01 

E 

1 

Conclusions  deduced  far  tjtii  Station. 


Lowest  Barometer  on  Oct.  8,  at  3 i.a.  probably,  from  tho  observations  os 
recorded,  bat  they  seem  fnr  from  accurate. 

Insignilieunt  in  amount,  hot  accompanied  with  large  change  of  tempera- 
tore. 


(8.)  TEMXmOV. 

Lat.  = 54“  50  N.  Long.  - 43°  15'  E.  Height  not  staled. 


Duometer  at 

Data. 

68'  V.  qt.iI 
Boa-terd, 

Temp. 

Wiiufo  oat 

Observed. 

R^BQmbo. 

approx. 

1800 

ltrili-li  Tntbu 

•F. 

Oct.  0.  8 a. ir. 

3007 

lUil). 

Ruin. 

8 r.ir. 

30-01 

47  8 

o 

7.  8 a.u. 

8 r.u. 

29-55 

2903 

410 

Rain. 

Rain, 

8.  8 A.ji. 

23-74 

Biin. 

Bain. 

8 r.u. 

29-91 

41-0 

Conclusions  deduced  jar  (hit  Station. 

Ixiwof  t Barometer  on  Oct.  7,  at  5 a m. 

Wbolo  fall  observed  0-52  inch  in  interval  of  21  ]„>Um 
This  fall  was  therefore  smart,  and  was  followed  ly  milch  lowerjnc 
temperature. 


(9.)  TIFL1S. 

Lat.  - 41*42'  N.  Long.  = 44’ 48'  K.  Height  imkiiown. 


Hate, 

IW-im-t.-r 
at  1)8 1 F.  mu! 
ftra-lovd, 
approx. 

Temperature 

WiuL 

of  Air. 

Direction . 
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E 
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8 
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0 
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NW 
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NW 
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NW 
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NW 
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NW 
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NW 
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NW 
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4 

29-86 

NW 

2 
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NW 
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NW 
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NW 
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NW 

3 
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NW 

$ 
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NW 

1 
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29-92 

NW 

1 

8.  l a.u, 
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2 
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NW 

3 
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NW 

2 
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NW 

3 

5 

3003 

NW 

3 
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NW 

3 

7 

3007 
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■2 
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SO-09 

NW 
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8009 

NW 

2 

10 

30-09 

NW 

2 

11 

30-08 

NW 

t no 


Hyperborean  Storm  of  2r>  and  3d  Oct.,  1860. 


VM  way  rudely  ohaervcd,  mid  to  be  all  along  from  the  NW,  bat 
the  l!hmo  fC0  Witl‘  ‘hc  l"1*4-0  ,,f  lhc  0«o.m-t,ic»l  .lcj>ressioi.M  over 

No  decrease  of  Ten>|icratur«  *oom«  to  Imvo  followed, 
rim  urination  must,  however,  1*  exceptional,  being  under  tin-  let-  of  (lie 
Caucasus,  for  tiro  wind  that  wn*  blowing;  the  centre  of  the  whirl  being  at 
the  same  time  m the  direction  of  the  Caspian  Sen,  and  NE  of  it,  ,nd 
moving  Eastward. 


(in.)  ORENBURG. 

I‘ltt-  " 5r4yy-  * $•>’  15'  E.  Height  unknown. 


Dulc. 

UarmiK  ter  nt 
CH°  F.  •>..! 
St’R-li'Tel, 

Tempt  r* 
tun*  of 
Air. 

Wind. 

IUIii. 

I'ir*ct)uD. 

Fiotn 

0—3. 

I960 

British  rnobew. 

‘ y. 

| 

. tOa.u. 
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K 

1 
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55-4 

S 
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29  91 

E 

1 
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29  84 
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SSE 

3 

10  p.u. 

0 
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SE 

3 

At  10  hours, 

10  a.u. 

29-78 

.89  E 

2 

2 IMI, 

29-87 

60-0 

SSK 

3 

At  2 an  t 3 

10  p.u. 

29  98 

sw 

1 

hours. 

CW/w«lV>ru  tleJuroi  f«r  this  Sint  inn. 

Lower,  Barometer  on  Oct.  7 at  midnight  prolaldy,  or  early  on  Oct.  g. 

W h„  o fait  ohserveil  = o n.-,  inch,  in  interval  «f  3-1  bourn. 

W indfre.hcned  during  tho  time  of  the  liar, .metrical  depression  passing 
the  veering  of  the  wind  indiitinct. 


(11.)  EKATERINBURG. 


Eat.  = SC'  50'  N.  Tong.  = 60’  40'  E.  Height  unknown. 


Ohio. 

H»ry>iiiftit  At 
GK  P.  a ti  l 
St'A-lfve-J, 

apfimx. 

Tiinpenturo. 

Wind. 

Pry 

Bulb. 

Wnt 

Bulb, 

DitcclioR. 
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0 it. 

I860 
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* F. 
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SE 
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SE 
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30-06 

SE 
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SE 
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SE 

0 
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SE 

0 

8 
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SE 

0 

ft 
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10 
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0 
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o 

Midnight. 
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0 

Oct.  7.  1 a.U. 

30-09 

0 

2 
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0 

3 

30-07 

0 

(11)  EKATEliINBURq-Cont.nwf. 


Dato. 


■f-jirox. 


1800 
Oct,  7. 
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5 
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4 
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29  88 
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29-98 
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29-99 
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SE 

1 

SE 

1 

SE 

1 

SE 

1 

SE 
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SE 
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SE 

1 

SE 
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SE 
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SE 

1 

SE 

0 

SE 

0 

SE 

0 

SE 

0 

0 

1 

0 

0 

0 

s 

0 

s 
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0 
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0 

s 
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s 
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sw 

1 

sw 
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sw 

1 

SW 

1 

sw 

1 

sw 

1 

r 120 

CVneluafoiu  deduced  f»r  Ihia  Mutton. 

Tjawwt  Barometer  1 > 1 1 Oct*  8 ft*  N<*'n. 

Whole  d*nrc«ion  uhaerved  - tr2R  inch;  '"tenal  for  .t  40 
Tim  niovoroeula  of  the  Barometer  very  gentle;  tbo  wind  undiatirbed, 
but  a large  depremiou  of  Temperature  follow*  the  Barometric  dopre-usn. 

(12.)  TOBOLSK. 

Ut. -I58,20'N.  L»nn.  = 67"  2*  K-  Height  not  atated. 


lioVAL  OllsBUVATOUy,  hOIMtt  ltGH. 


Oct.  6. 


L>»to. 

Baioindvr 
it  CB  K.  au<l 
Bolt  lead, 
approl. 

Tvm 
of  Air. 

Wind. 

Plrorlii'ti.  | 

I860 

Iiit'lif'4. 

7 A M. 

3022 

SE 

3 r.M 

3015 

53-3 

S 

11  PM. 

3014 

s 

7 A.M. 

3013 

s 

3 P.M. 

so  n 

55-5 

11  P.Jl. 

3003 

s 1 

7 A u. 

3003 

s 1 

0 3pm. 

29-93 

55-0 

sw 

U P.M. 

29-94 

s 

FiJ«. 


t}tmclu4i'>n*  dttluctd  /or  th%M 

I.uwoet  Barometer  <>n  Oct.  8 at  f>  r m. 

Whole  fall  aliieml  — 0 29  inch,  in  inlcrval  of  511  bourn,  tut  the  oW 
vationa  much  curtailed. 

(10.)  BABSAOCL. 

Lat.  . 63s  14'  N.  Long.  - 83*  22'  E. 

01  orient  ion*  for  thi*  place  extend  only  flora  Oct.  C to  Oct.  9 at  Sven , 
at  that  last  date  n barometric  depreaeion  commenced  21  hoars  oefote,  »** 
proceeding  at  it*  ro.»t  rapid  rite,  and  culminated  probably  book  time  "ii 
Oct.  10. 

(14.)  NERTCHIXSK. 

Lat.  5127-  N.  Long.  = 119=  22' B. 

The  obeervntiuiL*  from  this  station  extend  only  from  Oct- 6 to  a-t.  tat 
I Noon ; at  that  last  date  a gentle  hurometric  depression  had  togun,  mi  1 
not  probably  culminate  uutil  eoinc  time  on  Oct.  10. 


GliOUl*  V.  SUMMARISED. 

RUSSIAN  AND  SIBERIAN  STATIONS. 

LEADING  CONCLUSIONS  DEDUCED  FROM  THEM,  IN  TWO  GROUPS,  NORTHERN  AND  SOUTHERN, 
BUT  OTHERWISE  IN  ORDER  OF  LONGITUDE. 


No. 


1 

2 

n 

s> 

to 

U 

13 

13 
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Stalinas. 


L»t.  N. 


lamp.  E. 


Date  of  llariantdric 
tippresol.  a. 


I asst  good  Scandinavian  Station,  57  4u  l id  20  Oct.  4.  12 


Itevel,  • 

St.  Petersburg, 

Kalnaga, 

Temnikov, 

Orenburg, 

Ekaterinburg. 

Tobolaa. 

Uarnaoul,  • 

Nertidiinsk,  • 


Lost  good  Teutonic  Station,  • | 

3 

alcana,  * 

1 

NicoluioGT,  * ‘ ' 

Polkuva.  * • ' 

7 

Cutlierinodnr, 

• 

Tiflia,  • 

53  30 
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54  50 
51  45 
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53  14 
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30  17 
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43  IS 
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6 r.n. 
(*> 
<»> 


Amount  uf 
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GROUP  VI. 


WESTERLY  AND  AMERICAN, 

OK  II  STATIONS; 

BETWEEN  18'  AND  >'.V  N LATITUDE,  AND  21'  AND  7‘»’  W.  LONGITUDE. 
ARRANGED  IX  ORDER  OF  LONGITUDE. 


(I  > REYKJAVIK,  ICELAND. 

— W"  s N.  Long.  — 21"  5.V  Went.  Height  unknown,  am! 
unrorncled. 


r 'wi-- 


180l> 

II-  -or  uiikiiiiwn. 

Septemlier  30. 
October  I , g 
2. 

3, 

1. 

.1, 


Hatom-  I'-r  l-_v  < Itrlm-r 
junir  r.  ol  Iterlin, 

«l  68  F. 


Ilrili.ll  hirlie. 

29-Bii 
29-04 
29-IM 
29-83 
29 .17 
29-50 
29  49 
29-81 

29- 94 

30- 01 
29-88 


Conclusion*  JeJuctd/or  (l,i « Station. 

l.o*, .B(  Harometor  on  Oct.  1 *(  midnight  prolwMy. 

V liule  fall  oL»«‘rrcil  ■ 0*42  inch,  but  prnhnbly  greater  in  the  ton  h>np 
interval  IipI  no-en  the  observations. 

Interval  for  the  fall  observed  = 24  hour*. 

Nothing  hat  the  al-orc  daily  Barometric  heights,  or  rather  Iheir  eijniva 
lent*  in  old  French  inches  and  decimals,  are  given  for  this  station. —no 
records  of  -wind,  weather,  or  anything  else. 


(2.)  OFF  GREENLAND. 

H.M.  SHIP  “ BULLDOG.-  Captain  Sir  L.  JM, (stock. 


Lat,  = GO' O'  X.  Long.  = 47'  30'  W. 
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Koval  Observatory,  Edinburgh. 


ConfJiitiinu  dalvctil  for  thin  Station. 

lowest  Barometer  on  Sept.  28  at  Noon. 

Whole  fall  ohserv«l  - 0"65  inch. 

Interval  for  that  fall  - 48  boors. 

Wind  veered  from  SE,  through  S,  to  SSW. 

Station,  therefore.  Eastward  of  centre  of  whirl. 
Movement  of  whirl  centre  from  S to  N 


A large  fall  of  temperature  is  observable  over  the  period’of  both  Urent- 
trica]  depressions. 

The  Wind  was  generally  Westerly  in  both  storms,  but  was  toocMaelj 
olisorved  to  be  of  any  use.  The  velocity  was  inetramentaUy  observed,  yee 
bably  well,  and  is  entered  in  the  original  record  to  three  places  uf  JkieaU 
of  a mile. 


N.B.— A Steroid  depression  occurred  on  Sept.  30  at  8 S. a.,  with  fall  of 
020  inch  in  24  hours,  and  riso  afterwards  of  0-47  inch  in  40  hours.  The 
wind  veered  from  WSW,  through  W,  to  WNW,  or  station  was  South  of 
centre  of  whirl,  and  whirl  travelling  from  W to  E.  A large  fall  of  tempera- 
ture is  observable  over  the  period  of  both  barometrical  depressions. 


(4.)  HALIFAX,  NOVA  SCOTIA. 
Colonel  Xxlsos,  B.E. 


(3.)  NEWFOUNDLAND. 


Capt.  M cuasy,  R.E. 


Lat.  - 47”  35'  N.  Long.  = 52“  42’  W Height  «=  130  feet. 


Buraatltr  at 
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3013 

w 

w 

14 

10 

3.30  ml 

3014 

51 -3 

29.  9.80  a.h. 
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W 

sw 
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3050 

48-6 

0 

0 

Two  Barometrical  depressions  wore  observed,  and  two  6|l>rTn„ 

First  depression  on  Sept  27,  at  Noon.  * ®*pene 


Whole  fall  olwerved  = 0 49  inch. 
Interval  for  that  fall  = 50  hours. 


Second  depression  on  Sept  29th,  at  3 r.M. 

Whole  fall  observed  m 0-51  inch,  in  interval  of  24  hours 
Whole  subsequent  rise  = 0-90  inch.  in  interval  of  fir; 


Lat.  m 44  39'  N.  Long.  «=  C3“  37'  W.  Height  = 8 feet. 
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3007 

WSW 

19 

3.30  iMi, 

29-71 

00-4 

53-7 

WSW 

$1 

o 

27-  9.30  a.m. 

30-06 

XNW 

41 

3.30  p m. 

80-08 

54  4 

494 

w 

42 

28.  9.80  a.m. 

30-13 

w 

10 

O 3.30  r.M. 

29-96 

54-4 

494 

SW 

07 

29.  9.30  a.m. 

30-11 

NW 

24 

3.30  r.M. 

30-13 

44  4 

400 

NW 

27 

30-  9.30  a.m. 

30-32 

NW 

25 

3.30  pji. 

80-39 

42-9 

39-5 

NW 

27 

1-  ] 9.30  a.m. 

30-48 

NW 

IK 

3-30  r.M. 

30-49 

48-6 

44-4 

SW 

19 

Condtuitmt  tMucetl  for  thu  Station. 

depressions  were  observed,  and  two  storms  expend* 
on  ^ 2C- « 10  r.s. 

2 , “,Vwl  ” 0 !W  ^ch,  in  interval  of  80  hours. 

WMerlnT10"  ? 28.  « -•«. 

\i-|  . . °*en<!d  = 0*17  inch,  in  interval  of  C hours. 

Th.  !Zi7?r‘,ri“  - U C2  «■*.  ^ Gfi  hour,. 
ture  11  11  second  depression  brought  in  very  l»*  teB1P 

and  from^v"  ti?°Dl  !'  throo8l‘  Weat  proUbly  to  NXW,  in  fiw* 110 
Therefore  ,.f0ng*1  " probably  to  NW,  in  second  storm- 
moving  from' W ;:r*  8001,1  of  1>otb  wb'H  »"t«s,  and  they  were  • 


HvrERnoiiEAN  Storm  of  2d  and  3d  Oct.,  I860. 


i 123 


(5.)  BERMUDA. 
Lieut.  SjUCDrouD.  K.E. 


Lot.  S2-  23'  S.  Long.  - 64 > 40'  W,  and  Height  - 123  fat. 


lUrnmrtrr  *1 

Wind. 

IX  F.  and 
Sea-ltrid, 

Temp,  of 

Air. 

Temp,  of 
Evap. 

J>atr. 

a|jirui. 

Direction. 

in  XI.:— 
per  ivmr. 

I860 

HrtlWi  1 licit*** . 

• V 

* 1*. 

Sept.  24.  3.30  am 

30*  1 4 

SSW 

20 

9.30  am. 

30*08 

SF. 

to 

3.30  p.m. 

30*04 

72-7 

71*0 

8SE 

2H 

9.30  p.m. 

3o*o« 

S 

24 

25.  3,30  a.m 

30*09 

SE 

10 

9.30  A.M. 

30*02 

S liy  E 
WSW 

28 

O 3.30  p.m. 

3000 

775 

71-5 

22 

9.30  p.m. 

30-06 

W by  S 

20 

20.  3.30  a.m. 

30*03 

S 1)>*  E 

24 

9.30  a.m. 

30*18 

N 

7 

3.30  p.m. 

30*19 

780 

73-0 

NNW 

In 

9.30  p.m. 

30*21 

N 

7 

27.  O 3.30  a. M. 

30*10 

N 

17 

9.30a.u. 

30*33 

NE 

21 

3.30  p.m. 

30*28 

7HH‘ 

73*0 

E by  X 

17 

9.30  p.m. 

30*33 

E by  N 

14 

23.  3.30  a.m 

30*28 

XhyE 

» 

9.30  a.m. 

30*30 

E 

7 

3.30  p.m. 

30*22 

79-5 

75*0 

ESR 

. 

O 9.30  p.m. 

30*21 

E 

. 

29.  3.30  a.m. 

30*31 

E 

7 

9.30  a.m. 

311*24 

tf 

3.30  p.m. 

30-18 

750 

71  0 

NNE 

* 

9.30  p.m. 

30  22 

EXE 

7 

30,  3.30  a.m. 

30*23 

N 

i 

9.30  a.m. 

30*25 

E bv  N 

i 

3.30  p.m. 

30-25 

75*0 

09*0 

NE 

»»■> 

9.30  p.m. 

30-29 

E 

28 

f *wric?wj»i  in*  ilrduefit  f'*r  (K/a  J)<  tfi-n. 

Tkicro  were  three  Ranituetnc  ili'prvHNiorisauiJ  gulea  u<*  ooipati}  itigi  hul  ll:e) 
were  inBigiiihcaiit  in  amount  and  fnreo. 

Tlio  firt-t  lUrometnr  depress  ion  and  (dorm  • atcum-d  mi  Sept . 25,  ill.  3.90 

P.M. 

The  B«..od,  a very  short  period  one,  on  Sept,  '27,  at  3.30  a.m.;  and  the 
third,  on  the  28th,  at  9.30  r.u. 


(C.)  BARQUE  " ELBE.' 


Capt.  Rill. 

Lnt.  =■  40*58'  N.  Long.  = 09"  O'  W. 


Dai#. 

l.AL  S. 

Long. 

w. 

Durum, 
at  or  near 
68*  F 

Tump 

of 

Air. 

Tt-rnp. 
of  Sea 
Water. 

w»d. 

Direct  i»o. 

Kurcu. 

186(1 

Brit.  In. 

* F. 

• F. 

Sept.  21.  4 a.m. 

39-90 

9 A.M. 

• • 

• r 

29  95 

Noon. 

39  47 

4G 

29*94 

7u 

77. 

NNE 

3 

3 pm 

29*90 

8 P.M 

29*89 

NE 

5 

25.  4 a.m 

29-84 

SE 

i 

9 A.M. 

29-82 

Noon. 

40  58 

08  Ifi 

29*74 

74 

70 

ssw 

5 

3 P.M. 

29*08 

8 P.M. 

29-00 

SSW 

6 

O 

20,  1 A.M. 

29*01 

NW 

s 

9 A.  II. 

29*02 

Noon. 

40  58 

C9  40 

2972 

59 

58 

w 

e 

3 P.M. 

29-72 

WNW 

* 

8 P.M. 

29*68 

NWbyW 

6 

27.  4 a m 

29!*C 

NNW 

3 

9 AM 

30*04 

02 

04 

Neon. 

40  1 

70  50 

30*00 

WNW 

*2 

Concituvm*  t/eef  MCed  j‘nr  (Kit  SfatUiH. 

The  first  only  of  the  two  American  Barometrical  depressions  is  contained 
in  the  portion  of  tho  log  of  this  ship  as  furnished. 

The  depression  occurred  on  Sept.  25  at  lOh.  p.m. 

Whole  fall  observed  0‘3fi  inch,  interval  - 43  hours.  . 

Wind  veered  from  SSW  probably  through  West  to  N W. 

The  second  portion  of  the  storm  was  accompanied  with  great  lowering  of 
temperature. 

(7.)  QUEBEC,  CANADA  EAST. 

I.ieuL-Col.  Mesziss.  R.E. 


T.at.  = 40”  48’  N,  Long,  m 71’  12'  W,  and  lieiglit  23')  feet. 


Dull*. 

lluT^rimtnr  at 
IX'  V.  and 
Saadure), 

appna. 

Tump. 

of 

Air. 

Tnrop. 

of 

Evap. 

Wind. 

Dincfitiu. 

Vetoed! V in  . 

MUca  ]■.  t»ur. 1 

British  ln;S*«>- 

• K 

F 

Sept.  24.  9.30  A.M. 

29*  R4 

E 

<1 

3.30  r.M. 

29  80 

73*0 

67*0 

E 

25.  9.30  a.m. 

29*58 

SE 

o 

O 3.30  r.M. 

29  47 

60*11 

55*U 

E 

9 

20.9  30  a.m. 

29*58 

W 

0 

3.30  p.m. 

29*66 

50*0 

51  l-fl 

W 

35 

T 1J4 


Koval  Oiiseuvatoicv,  Knixist  ruii. 


<?.)  QUEBEC,  CANADA  EAST — CWi'muo). 


D*to. 



Hnrr.jn«;«i*r  at 
<1H°  F.  *uil 
Soa-lnvi'l, 
approx. 

Tt-mp. 

i.f 

Air. 

Tvinp. 

Evup. 

Witoit. 

Ihrvction. 

Velocity  tu 
milt*)  |x  bt'ur 

I860 

British  In*  In' v. 

- r. 

* F. 

dept.  27.  9,30  a.u. 

3004 

w 

0 

3.30  Mi. 

2997 

550 

5 to 

w 

17 

28.  3.30  a.m. 

29-78 

NE 

9 

O 3.30  r.M. 

29-77 

45-0 

•no 

W 

« 1 

21).  9.30  a.m. 

30T5 

IV 

0 

3.30  r.u. 

30-07 

44-0 

40-0 

w 

0 

30.  9,30  a.m. 

Not  taken. 

3.30  r.u. 

Not  tukrti. 

1 

Oct.  1.9.30  a.m. 

30.21 

sw 

1 

0 

Conclusion!  /latticed  for  thU  Station. 

Then?  were  tiro  Barometrical  depressions  mid  two  accompanying  gales 
l»*»t  they  wore  net  very  important. 

The  firm  depression  occaned  on  Sepl.  25  at  3.30  r.u.,  with  the  whole  fall 
observed  = 0 37  inch,  in  interval  of  30  hoars. 

The  second  depression  occurred  on  Sept.  2Sth  at  3.30  r.u.,  with  the  whole 
fall  observed  - 0-27  inch  in  interval  of  30  hours,  with  a subsequent  rise  ,,f 
0*3H  inch,  in  18  hours. 

The  winds  were-  generally  from  the  West,  hut  the  second  barometrical 
ifoptvNKion  was  marked  with  u very  low  temperature. 

(8.)  ST.  MARTIN,  ISLE  JESUS,  CANADA  EAST. 

Observatory,  Dr  Smallwood. 


Lai.  - 15=  23'  N.  Long.  ■=  73=  5C' W.  Height  11R  foot. 


Data. 

i>*ruQ)i!tnr  at 
68’  F.  ftiul 
Sea-]nvf|, 
appro*. 

Temp. 

Temp. 

wurf. 

in 

.Shade. 

of 

Evap. 

Direction, 

nitrizomtni 
mnvfiniCiit 
»n  Mill,. 

Fall  iti 
lathe*. 

I860 

Sept.  23.  0 a.u* 

2 r.u. 
IOp.ji. 

BntUb  lselivi. 
3018 
30-24 
30-22 

* F. 

G0*0 

•F. 

50-J 

SWl.vW 

ssw 

SE 

i 

20 

25 

24.  0 a.u. 

2 r.u. 
10  r.M. 

23-08 

29-83 

2990 

7G-3 

679 

SSE 

SE 

SE  hyE 

70 

105 

27 

Io0 

25.  6 A.u. 

0 2 r.u. 
I0r.it. 

29  69 
29-60 
29-66 

«2-8 

59- 1 

SSE 

WSW 

WSW 

3 

137 

124 

211 

1-tWi 

0-47 

20.  6 a.u. 

2 r.u. 
10  r.u. 

29-80 

29-9G 

30T1 

52-9 

49-0 

WSW 

WSW 

w 

170 

129 

9ft 

0 10 

27.  Ga.u. 
2 r.u. 
10  r.u. 

30-26 

30-20 

30-20 

49-7 

4-1-3 

w 

WSW 

sw 

211 

59 

05 

28.  Not  sent 
O 



I'ourluAivm  dnlucal  for  lhi$  Station, 

There  were  two  Uarometrical  depressions  olserml  hero,  hut  the  retunn 
for  the  second  ouo  on  Sept.  2S  are  not  complete. 

First  Barometrical  depression  on  Sept.  25th  at  2 r.M. 

Whole  fall  observed  = OG4  inch  in  interval  of  18  horns. 

Wind  veered  from  SE  probably  through  S to  WSW ; indicating  statins 
to  ho  East  of  whirl  centre ; and  that  to  be  moving  to  NNE. 

The  earlier  part  of  the  gale  was  marked  with  much  rain  and  high  tun 
jwraturo,  and  the  second  Barometrical  depression  indicated  the  ceding  in 
of  a lower  temperature. 


('.I.)  UP  PARK  CAMP,  JAMAICA. 


Lieut.  Col.  M CaCsLA.vri,  R.E, 


Lat.  - 18’ tp  N.  Long.  = 78°  57'  E.  Height  225  feet. 


IW'tnetcr  at 
<i8  F.  and 
Soii'tove), 

nppr<i*A 

Tump,  of 
Air. 

Tomp.  of 
Erop. 

Wind. 

Date 

Diredkai. 

Vclcc.1) 
in  BliU* 
ptr 

I860 

l5ritl.lt  hi.-liAfv 

* F 

* F. 

Sept.  22.  9.30  a.m. 

30-17 

NE 

9 

3.30  r.u. 

3UT0 

80- G 

7C-9 

ENE 

9 

23.  9.30  a.m. 

30-15 

XE 

0 

3.30  r.u. 

SOHlfi 

St)'4 

77'8 

NE 

0 

24.  9.30  am, 

30-13 

NEbyN 

» ! 

3.3D  r.M. 

30  04 

83-8 

78-9 

NE 

0 

t 

25  . 9.30  a.m. 

30-12 

NE 

* 

3.3ii  r.M. 

30  03 

860 

80-1 

SE 

12 

2d.  9.30  a.m. 

30-14 

N 

9 

3.3m  p.ii. 

30-05 

88-3 

80-3 

NW 

0 

27.  9,30  a.m. 

710-11 

N 

0 

3.30  p.m. 

30-05 

85-5 

80-5 

SE 

14  1 

28.  9.30  a.m. 

30-12 

NNE 

0 

3.30  r.u. 

3003 

80-9 

77T 

SK 

19 

2'-*.  9.30  a.m. 

30-09 

SE 

10 

3.30  r.M. 

3003 

82-0 

780 

SE 

7 

30.  9.30  a.m. 

30-10 

SSE 

10 

3. 30  p.H. 

311-04 

84.7 

79-5 

SE  _ 

10__ 

lh,-  ,r<".n't'  r'  ""id,  and  weather  were  altogether  undisturbed  hen?,  where 
Letouwr'  a™IU®tr'‘'»l  tide  may  1-e  seen  on  every  successive  day,  task  !l- 

«f  disturb  alU'rtJ"-'n  11  BrenU-,J  diderenre  than  any  other  !"»riV 


Digitized  by 


edby^o^^J 
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Hyperborean  Storm  of  2d  and  3d  Oct.,  18(50. 


(10.)  NASSAU,  BAHAMAS. 


Lat,  = 25°  4'  N.  Long.  77°  20-  W.  Height  « 13  foot. 


Date. 

Barometer  at 
68'  F.  and 
Boa-level, 
approx. 

Temp,  of 
Air. 

Tempt  of 
Erap. 

Wlijfi 

Direction. 

Velocity 
m Mite* 
f«*r  Hour. 

I860 

British  f iii'lin 

• P 

* F. 

Sept.  24.  9.30  aw. 

30  07 

NE 

0 

3.30  r.u. 

30<>1 

B40 

780 

NE 

10 

25.  9.30  a.  ir. 

3007 

NE 

0 

3.30  r.M. 

3002 

740 

72-0 

NE 

10 

26.  9.30  a. ■. 

30-13 

NR 

14 

3.30  r.u. 

3013 

790 

75-0 

E 

20 

27.  9.30  am. 

30-15 

E 

20 

3.30  r s, 

30'  It) 

81-0 

770 

K 

17 

28.  9.30  a.h. 

3012 

NE 

22 

3.30  p.u. 

30  06 

74  0 

740 

X 

10 

29.  9.30  a.m. 

30-05 

SE 

10 

3.30  p.u. 

30-02 

760 

75-0  | 

NE 

16 

Conclusion!  deduced  for  tkit  Station, 

Tlte  weather  at  tliia  Mutton  has  been  undisturbed,  except  in  temperature 
unless  tbe  anomaly  on  Sept.  25  should  prove  to  be  an  error  of  ohaervutiun. 


(11 ) TORONTO,  CANADA  WEST. 


Lat.  e 43“  39'  N.  Long.  - 79’  0’  W.  Height  =.  342  feet. 


Dale. 

1 

Hirnmotf  r nt 

68°  F.  ai».| 
Bea  lcr«  1, 
approx. 

Temp, 
uf  Air. 

! 

Tonrion 

of 

Vnponr 

Wind. 

FUiu 
rail  In 
Inches. 

Direction. 

Velocity 

I860 

Bntisli  Ini  ho 

* F. 

Sept  23.  « a. it. 

30-20 

0 

8 A.M. 

0 

2 p.u. 

3010 

54-4 

0-318 

N 87  E 

8 

4 P.M. 

N 75  E 

10 

10  p.u. 

X 58  E 

6 

Midnight. 

N 32  E 

0 

24.  6 a.m. 

2980 

S 38  W 

c 

8 A.M. 

29-81 

S 35  W 

11 

2 p.u. 

29-80 

00T 

0-148 

S 30  w 

9 

•130 

4 p.u. 

29-77 

s 35  W 

4 

10  P.M. 

29-75 

S 85  W 

9 

Midnight. 

29-73 

S 78  W 

4 

25.  6 a.m. 

29-66 

0 

9 A.M. 

29-68 

S 68  W 

1 

© 2 P.M. 

29-64 

616 

0-2C9 

N 87  W 

21 

•005 

4 p.u. 

29-70 

N 62  W 

26 

10  p.u. 

29-90 

N 85  W 

14 

Midnight. 

29-93 

s e«  w | 

12 

(11.)  TORONTO,  CANADA  W EST — Continued. 


Date. 

Barometer  at 
68’  F.  amt 
Bea-IercL, 
approx. 

Temp, 
of  Air. 

Te  tun'd 

of 

Vapour 

Wind. 

Rain 
Fall  In 
Inch**. 

Diroctioe. 

Velocity 

•F. 

Sept.  2t>.  6 A.M. 

30-05 

S 71  W 

o 

8 A.M. 

30-10 

N 86  W 

15 

2 p.u. 

30-17 

56-2 

0169 

N 80  W 

22 

4 r.M. 

30-20 

X 74  W 

17 

10  p.u. 

30-30 

N 67  W 

0 

AlitJnigbt. 

30-30 

N 70  W 

0 

27.  6 a.m. 

30-32 

N 56  W 

2 

j 

8 A.M. 

30-32 

N 16  W 

2 

2 r.u. 

30  22 

49-7 

0-235 

S 61  E 

3 

•080 

4 P.M. 

30-1 G 

S 43  E 

1 

10  P.M 

30-03 

0 

O Midnight. 

3003 

X 73  W 

5 

28.  G a.m. 

30-15 

N 72  W 

7 

8 A.M. 

30-20 

N 48  W 

14 

2 P M. 

30-25 

47-9 

0183 

N 33  W 

19 

4 P.M. 

30  29 

N 35  W 

19 

in  P.M. 

30-15 

N 30  W 

1 

Midnight. 

30-4G 

0 

29.  6 a.m. 

30-50 

N 27  W 

1 

8 A.M. 

30-52 

X 29  W 

1 

2 P.M. 

30-45 

43  7 

0117 

S 10  W 

3 

i r.M. 

30-43 

S 1G  W 

1 

10  p.u. 

30-45 

0 

M idnight. 

30-17 

N 20  E 

1 

Conclusion*  deduced  for  tkit  Station, 

There  were  two  Barometrical  depressions  with  accompanying  gates  at  this 
Station ; hut  of  no  great  force. 

The  first  Barometrical  depression  was  on  Sept.  25,  at  2 p m. 

Whole  fall  observed  0 50  inch  in  interval  of  56  bourn;  and  with  a 
subsequent  rise  of  0 G8  inch  in  interval  of  40  hours. 

The  second  Barometrical  depression  was  on  Sept.  27,  at  11  p.u. 

Whole  fait  observed  = 0 29  inch,  interval  = 14  hours,  and  with  a sub- 
sequent rise  — 0-44  inch  in  25  hours. 

The  wind  veered  in  first  depression  from  S 68  W,  through  West  probably 
to  N 87  W,  indicating  Station  to  bo  South  of  whirl's  centre,  and  tho  latter 
to  be  moving  to  the  NNE, 

At  tho  second  depression  tins  wind  veered  but  slightly,  or  from  N 73  W 
to  N 45  W,  indicating  Station  to  be  SW  of  whirl's  centre,  and  the  latter 
to  be  moving  to  tbe  SW.  At  this  second  depression  there  was  great  lower- 
ing of  the  temperature. 

The  winda  at  this  Station  were  very  well  observed  both  in  direction  and 

velocity,  and  are  entered  in  the  original  record*  or  the  Observatory  for 
every  hour. 

(t-2  0 


BJisetnon  AsntosouicAt,  oBSkkvatjoks.  vox,  xiii. 
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Koval  Observatory,  Edinburgh. 


GROUr  VI.  SUMMARISED. 

WESTERN  AND  AMERICAN  STATIONS. 

LEAWK0  C0yctP8I0X3  DEI)Cced  from  them  in  order  of  longitude 


Lonj*.  W. 


l*o«t  BrltCcib  Station, 

1 Reykjavik,  Iceland, 

2 Off  Greenland, 

3 Newfoundland,  . 

4 Halifax, 

5 Bermuda, 

6 Barque  ‘'EH*," 

7 Quebec, 

8 St.  Martin,  Canada  Kant, 

2 Jamaica,  • • 

10  Bahamas,  • , . 

11  Toronto, 


Data  of  Barumotrical 
Oeprtwsiofi. 


Oct.  3. 

Oct.  1. 
/Sept,  28, 
(Sept.  30. 

/Sept.  27. 
(Sept.  29. 
I Sept.  20. 
(Sept.  28. 


/Sept.  23. 
ISept.  28. 
I Sept.  25. 
(Sept.  28. 
I Sept.  25. 
I Sept.  28. 


Sept.  25. 

/Sept.  25. 
1 8ept.  27. 


3.30  p.m. 

2 p a. 
11  p.m. 


Amount  of  ' tntarrat 
_ *ueli  I Correspond- 
Diprcuion,  injf. 


Midnight 

Noon. 

8 ix 

Noon. 

8 P.M. 

10  P.M. 

3.30  p.m. 

3.30  p.m. 

3 30  *.m. 
9-30  p.m. 

10  p.j|. 

7 

3.30  p.m. 
3.30  p.m. 

2 p.m. 

? 


Wind  V««nd 


8W  Calm.  XW 


NE 

S 68  W 
N 73  W 


NE 

N 87  W 
N 45  W 
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GENERAL  SUMMATION  OF, 

AND  CONCLUSIONS  DEDUCED  ABOUT, 

THE  HYPERBOREAN  STORM 

OF  OCTOBER  i860. 


Name  of  the  Storm. 

At  the  same  time  that  this  storm  was  endued  both  with  a revolution  in  tho  reverse 
direction  from  that  of  tho  hands  of  a watch,  and  with  a locomotiou  of  tho  whole  whirl 
from  West  to  East,— in  so  far  like  the  latter  part  of  tho  courso  of  a West  Indian 
hurricane, — it  was  not  ono  of  those  Meteors.  It  was  not  brewed  or  prepared  in  the 
South.  Its  course  was  always  in  high  Latitudes ; and  in  every  Longitude  its  force 
decreased  so  rapidly  Southwards  that  both  tho  Tropical  and  sub-Tropical  barometers 
in  the  same  Meridian,  when  the  storm  was  at  its  worst  Northwards,  and  for  several 
days  before  also,  showed  no  movements  other  than  the  minute,  regular  tidal  action 
twice  a day  : proving,  together  with  the  daily  record  of  the  weather,  an  otherwise 
totally  undisturbed  atmosphere  there.  (See  especially  Group  6,  Station  9.) 

Hence,  to  prevent  confusion  with  “ West  Indian  and  Tropical  hurricanes,"  I have 
ventured  to  term  this  storm  “ Hyperborean.” 


CONVERTIBILITY  OF  BAROMETRIC  FALLS  AND  WlND  STRENGTHS. 


In  the  latter  part,  of  tho  abovo  larger  paragraph  I have  been  drawn  insensibly,  at 
tho  vanishing  side  of  the  storm,  to  sock  for  ono  of  its  loading  data  in  what  is  an 
instrumental  accompaniment  only,  viz.,  the  fall  of  the  Barometer.  The  one  thing  is 
with  little  doubt  a function  of  the  other,  though  with  some  residual  peculiarities  not 
yet  fully  understood,  and  with  a loss  of  certain  other  features.  Hence  it  would  be 
highly  desirable,  did  our  materials  allow  of  it,  to  trace  the  storm  by  itself  and  in  itself 
first,  and  afterwards  to  ascertain  in  how  far  it  was  faithfully  reflected,  or  indicated, 
whether  simultaneously  or  beforehaud,  in  tho  readings  of  Barometer,  Thermometer,  or 
any  other  scientific  instrument. 

But  unhappily  the  wind  is  rarely  observed  anywhere  sufficiently  instrumental!)’  and 
accurately  to  enable  tho  storm  to  bo  described  in  anything  approaching  to  absolute 
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terms;  whilo  on  tlio  other  lmml,  the  Barometer,  if  noted  with  the  least  skill  or  method 
at  all,  cannot  fail  to  afford  results  comparable  for  all  stations  all  the  world  over.  1 
proceed  therefore,  for  some  of  tho  earlier  results,  to  profit  by  a combined  use  of  both 
Barometer  and  wind  observations. 

Storm's  force  according  to  Latitcde. 

In  the  following  table  there  have  been  entered  from  curves  deduced  from  all 
6 groups  of  stations,  both  the  amount,  and  the  converse  of  tho  intensity  of,  (or  the  time 
occupied  by)  the  Barometric  falls,  with  every  degree  of  Latitude,  so  fur  as  observed, 
and  successively  for  five  different  Meridians.  While  in  the  third  column  of  each 
Meridian  collection  the  force  of  the  wind,  on  a scale  of  1 — 12,  is  also  introduced. 


LATtTUDK 

Nobtb. 

Loso.  08*  Wort. 

Loyd.  2‘  Wart 

I/ONO.  12*  Erut. 

Lorca.  38"  Erut. 

Lorio.  W list 

Amount 

of 

Hot.  Fdl. 

Duration 

of 

that  Foil. 

Strength 

of 

tho  Wind, 

Amount 

of 

Dar.  FalL. 

Duration  j 
of 

tint  Full.  | 

Strength 

nf 

the  Wind. 

Amount 

of 

JUr.  Fall. 

Duration  Strength 
of  of 

that  Fall,  tlie  Wind. 

Amonnt 

nf 

Dar.  Fall 

Duration 

of 

that  Fall. 

Strength 

..f 

the  Wind. 

Annual 

«r 

IUr.  roll. 

Daiatira 

of 

that  Fall. 

Stmr- 

4 

IbclTul 

65 

30 

iTtcbn*. 

IXonn. 

1-12. 

Inchra, 

Hows. 

l-ii 

I licit  1-1. 
1*02 

Hour*. 

sc- 

1-12. 

8 

I Belli*. 

Ilmira. 

1-12. 

lacLtfl. 

H«in. 

Wl 

64 

30 

63 

30  1 

62 

SO 

61 

30 

60 

30 

094 

48- 

1 r.? 

10 

69 

30 

065 

48- 

0 

1-29 

45- 

ID 

127 

132 

1 44 

85- 

10 

63 

30 

1-32 

33- 

ii 

50- 

10 

11 

10 

5? 

66 

30 

30 

1 44 
089 

23- 

23- 

12 

12 

1-37 

117 

66- 

7U- 

028 

50- 

1 

55 

30 

048 

18- 

10 

54 

30 

0-53 

53 

52 

51 

30 

30 

30 

0-21 

18- 

6 

0-35 
0-30 
020 
0-2 1 

19- 

19- 

a 

9 

28- 

9 

60 

49 

30 

30 

25- 

18- 

8 

7 

033 

37' 

8 

48 

30 

0-16 

2D 

i 

018 

20- 

47 

30 

050 

40- 

7 

46 

30 

049 

40- 

c 

016 

24 

3 

45 

30 

066 

45- 

6 

022 

32- 

4 

44 

30 

0-S2 

40- 

7 

43 

30 

0-48 

43- 

5 

? 

t 

42 

30 

* 

41 

30 

0-40 

42  • 

6 

40 

30 

0 20 

28- 

$ 

39 

30 

38 

30 

37 

30 

36 

30 

oco 

0* 

35 

30 

32 

SO 

014 

36- 

5 

30 

30 

25 

30 

008 

40- 

3 

20 

30 

18 

30 

0 07 

200- 

2 
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Hyperborean  Storm  Enquiry  Concluded. 

In  oacb  and  everyone  of  the  5 Meridians  tabulated  above,  it  will  bo  at  once 
perceived,  that  wherever  the  observations  are  sufficiently  numerous  to  prove  anything, 
the  amount  of  Barometric  fall  is  greatest  from  60"  to  56  N.  Latitude,  reaching  there  to 
close  on  an  inch  and  a half ; while  it  thins  away  rapidly  to  two  or  three  tenths  only,  in 
Latitudes  but  a few  degrees  South  of  these  Limits. 

Comparing  the  second  column,  however,  of  each  Meridian  subdivision  with  the 
first,  we  find  that  the  manner  of  the  Barometric  fall  was  very  different  in  the  Northern 
half  of  these  limits  to  what  it  was  in  the  Southern,  being  much  slower,  or  occupying 
a larger  time,  in  the  former.  That  same  feature  of  slowness  will  also  be  perceived  to 
manifest  itself  more  and  more  and  for  all  Latitudes  the  further  that  we  depart  in 
Longitude  either  Eastward  or  Westward,  from  one  of  the  given  Meridians,  viz  that  of 
2’  West. 

Now,  the  force  and  grandeur  of  a storm,  viewed  Barometrically,  depends  on  two 
things, //yf,  the  amount  of  Barometric  fall,  and  tecond  the  quickness  of  it ; the  latter 
indicating  the  Barometric  gradient,  as  Mr  T.  Stevenson,  C.E.,  has  recently  most 
characteristically  termed  it.  On  this  principle  then  there  can  be  no  doubt,  that  out 
of  all  the  fully  observed  Meridians  tabulated  above  the  storm  was  Barometrically 
greatest  and  most  intense  in  2 West  Longitude,  and  in  that  Meridian,  chiefly  between 
the  Latitudes  of  58”  <»'  and  56*  30'  N.  This  follows  from  the  fact,  that  North  of  such 
limits,  though  the  Barometric  fall  was  often  as  great,  it  occupied  2 or  3 times  as  long 
to  accomplish  itself,  and  South  of  such  limits,  though  the  time  remained  short,  the 
amount  of  fall  decreased  so  rapidly  as  to  be  incapable  of  much  mischief. 

Hence  57°  30'  N.  Lat.,  in  Long.  2’  West  (or  strictly  perhaps  some  5"  or  6°  further 
West  still)  where  a fall  of  144  inch  in  23  hours  took  place,  and  a rise  of  0 298  inch  in 
half  an  hour  has  been  recorded,  was  Barometrically  the  severest  part  of  tho  storm  ; 
and  the  numbers  independently  derived  in  the  3rd  column  for  the  strength  of  the 
wind,  admirably  confirm  the  Barometric  conclusions;  for  only  in  the  Meridian  of 
2°  West  (as  there  entered,  and  not  in  so  far  denying  it  to  7°  or  8”  West  Long,  also),  is 
12,  the  full  number  for  hurricane  strength  ever  reached  ; and  in  that  Meridian  again, 
it  appears  only  from  57  30'  to  .'>6”  .‘{O'  North  Latitude,  i.e.  in  the  North  of  Scotland. 

The  above  uumbers,  however,  by  no  means  settle,  that  tho  centre  of  the  whirl  of  the 
storm  was  between  these  parallels,  when  in  that  Meridian.  They  only  show  that  so 
far  as  strength  of  wind  was  concerned  it  was  chiefly  felt  there,  even  to  the  extent  of 
constituting  it  the  storm  of  that  particular  region  rather  than  of  any  other.  But  this 
point  may  be  further  inquired  into  through  means  of  the  following  very  different  data. 

Rate  of  Movement  of  the  Storm  in  Longitude. 

The  terminal  tables  at  the  end  of  each  group  of  stations,  being  already  arranged  in 
order  of  Longitude,  tho  “ date  " column  will  show  at  once  the  progress  of  the  storm  from 
West  to  East  with  time.  Some  few  anomalies  occur  from  the  imperfections  of  certain 
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or  the  observations ; and  others  appear,  rather  than  really  exist,  owing  to  the  varying 
Latitudes  of  the  stations  which  are  otherwise  set  down  in  Longitude  order  only  For 
we  find  ‘ 

In  Long.  «5”  Wert,  Southern  «UUou«  m arly  coincident  in  ditto  with  Northern  one*. 

In  Long.  1 Wait,  Lit.  51'  37'  Inu  the  stonn  58  min.  earlier  than  Lnt.  CO'  31’. 

In  Long.  15  host,  l*t.  51”  18'  has  the  storm  4h.  Cm.  earlier  than  Lat  58°  4'. 

In  Long.  30  East,  Lot,  46‘  34V  has  the  utonu  6lu  Min.  l;lrr  than  Lai,  59”  60'.  ,\n.l 

In  Lung.  43”  Eait.  Lat.  41*  42'  has  the  rtorm  81i.  3Mm.  Mr,-  than  Lat.  54”  50'. 

Correcting  then  for  these  quantities,  or  choosing  our  stations  nearly  on  a parallel  so 
a-  to  ayotd  the.r  effects,  we  then  find,  subject  only  to  a„  indistinctness’  in  the  far  West 

zzzrzsr  thc  8tonn  ^ <«  ^ » .* sis 

presently),  the  following  remarkable  data 

55  L°ng’  Ul*  "l,'m  ,ra,vll<'1  Eadwaidat  the  mu-  of  11  Nautical  mile,  per  hour. 


21  55 
8 40 
4 7 
8 8 


to  8 40 
to  4 7 " 
to  2 C „ 
to  4 35  East, 


4 35  Eaat  Long,  to  8 3ft 
830  » to  17  30 

1730  „ to  24  45 

24  43  „ to  30  17 

30  17  ,,  to  60  40 


19 
42 
39 
32 

25 
27 

26 

20 
16 


JSSrn  ."“T1  ‘T»  West,  or  ..  .he 

40  nlil™  I“'r  >“">  ii.  the  Scot. Oh  l2*,X  ZT\V  "[  UMil  k “1“^ 

until  at  55‘  of  Longitude  East  of  that  Meridmt  it  h,"  C0Mt,nuall>-  dcclincd 

Applying  which  data  to  what  has  ih-e  ulv  I . 8,mk  tu  16  ,nilc-s  per  hour, 

wind,  we  gather  that  with  this  Hyperborean  J,"  a8C0rtfu,cd  touching  the  force  of  the 
were  direct  functions  of  its  r ite  nf  I ' orin'1  8 destructive  strength  and  violence 
Indian  hurricanes.  locomot.on,  a feature  rather  the  reverse  of  West 


°F  THK  Eaumeu  Part  ok  the  Storm. 

But  why  hail  a Hyperborean  storm 

more  thau  40’  of  Longitude,  before  it  reached^!  ,W  <ar  fr,an  We8t  to  East,  or  through 
I have  already  alluded  to  there  haZ  w * " ^translation  ? 

they  were  both  of  them  apparently  evclm, in  ■ ? 8torms  ln  Western  regions.  Now 
They  followed  each  other  moreover  after  <Urection'aa  wel1  as  locomotive. 

Longitudes,  but  travelling  at  different'  T °f  tWO  or  thre«  ‘lays  in  these 

from  day  to  day,  and  place  to  place  • „r  thus  - asundor  was  thereby  altered 
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Id 

3 

16 


r>3 

4* 


<> 


The  above  observations  arc  evidently  very  rough,  but  yet  sufficient  to  show  a decided 
tendency  in  the  two  storms  to  approach  each  other ; and  such  as  perhaps,  during  the 
forty  degrees  of  Longitude  still  to  lie  traversed  before  the  Meridian  of  St  Hilda  was 
reached,  to  produce  a junction  of  the  two  Meteors.  Then,  no  doubt,  the  extravagant 
violence  and  velocity  of  the  storm  observed  in  N.W.  Scotland  were  produced. 

These  coalescing  storms  too,  being  in  effect  mainly  up-rushes  of  air,  as  shown  by 
the  decrease  of  Barometric  pressure  within  their  range,  they  must  produce  to  an 
observer,  could  he  be  planted  say  on  the  Moon,  the  same  sort  of  temporary  excrescences 
on  the  outlino  of  tho  Earth  and  its  atmosphere,  vtutati*  mutandis,  that  the  red  pro- 
minences are  to  the  Sun  nnd  its  gasoous  envelope:  the  junction  of  the  two  Western 
storms  forming  at  last  one  of  the  wildest  and  most  positive  “ Palm-tree  ” uprushes  seen 
for  years,  but  lasting  only  for  a very  short  time. 


But  did  the  air  thus  rushing  upward,  ns  well  ns  progressing  Eastward,  rotate 
round  its  own  vertical  axis  at  the  same  time  ? 

In  the  very  Ijcginning  of  the  investigation  I assumed  that  it  did,  and  in  a direction 
contrary  to  that  of  tho  hands  of  a watch.  But  where  is  now  the  proof  ? 

We  have  already  shown  beyond  all  doubt  that  the  whole  storm  moved  bodily  from 
W.  to  East : that  motion  therefore  when  combined  with  a watch-reverse  rotation  must 
necessarily  make  tho  storm  begin  more  or  less  from  S.W.  aud  end  N.W.  for  all  stations 
South  of  the  storm  centre  : the  variation  Southward  from  West  at  the  beginning  and 
Northward  therefrom  at  the  end  of  tho  storm,  increasing  as  the  ceutre  of  rotation 
passes  nearer  to  tho  latitude  of  any  given  station. 

Now  these  principles  aro  admirably  borne  out  by  nearly  nine-tenths  of  all  the  stations ; 
for  their  winds  invariably  begin  from  W.S.W.  to  S.S.W.  find  after  passing  through 
West,  terminate  at  W.N.W.  to  N.N.W.  While  both  Captain  Otter’s  observations  at  St 
Hilda  and  those  of  Mr  Forbes  at  Culloden,  in  tho  latitudes  of  57’  45'  and  57°  30'  N. 
respectively,  have  the  further  interesting  proof  that  they  were  so  near  tho  centre  of 
rotation  of  tho  storm,  as  to  have  come  within  the  region  of  its  central  lull  or  calm. 

Still  I must  say  that  in  the  earlier  part  of  my  investigation,  before  all  the  documents 
had  been  received,  it  was  a little  disappointing  to  find  every  station  up  to  that  time 
examined,  testifying  merely  to  S.  Westerly,  West,  and  N.  Westerly  winds  ; or  indicating 
only  half  a rotation  and  pointing  to  the  real  storm-centre  being  further  North  and 


Ok  the  Cyclonic  Whirl. 
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always  North.  At  last  however,  in  some  Ships'  logs  kindly  procured  by  my  friend  Air 
R-  M-  Smith,  was  a Norwegian  schooner  the  “ Elise  " which  on  the  eventful  October  3, 
had  passed  through  a terrific  tempest  beginning  at  S.S.E.,  veering  then  through  East 
and  finally  ending  at  N.N.E. 

Why  here  at  last  is  a station  which  must  have  liecn  on  the  North  of  the  storm- 
centre,  was  the  immediate  remark.  What  then  was  its  Latitude  ? 

«<>’  48'  N.  was  the  answer ; and  a most  satisfactory  one,  because  that  parallel  was 
further  North  than  the  Latitude  of  any  station  I had  at  that  time  been  favoured 
with  accounts  from.  Since  then,  and  chiefly  from  the  Lighthouses  of  the  Board  of 
Northern  Lights,  and  the  stations  of  the  Scottish  Meteorological  Society,  several  other 
r™  fro™  P,accs  !ls  far-  or  even  further,  North  have  been  received  aud  fully  confirm 
the  “ Elise  " as  to  the  storm  having  rotated  regularly  through  the  whole  360'  though  not 
with  altogether  the  same  velocity  in  the  Northern,  as  in  the  Southern  half  of  the  whirl, 
for  Barometrical,  ns  well  as  dynamical,  reasons  already  indicated. 

If  our  plate  56,  at  the  end  of  the  volume  be  now  referred  to,  the  general  bearing  of 
all  the  stations  on  the  rotation  question  at  the  epoch  of  Oct.  3,  9 h.  a m.  Greenwich 

' lea°  T!nK‘  WlU  ’0  eBafly  seen-  llK're  is  a prejKmderance  perhaps  of  N.W.  wind,  hut 
IZkiy  '77  ' !!  Part  °f  thC  *orm  ^ thcn  over  **»  region  of  Scotland  most 

^ *hdi  ^uired  «"  -Wtam  south  of  the 

storm-centre  are  admirably  borne  out  by  the  English  observations.  The  S West  and 
the  South  winds  for  stations  K 

excellent  loos  of  Bib  « f i-  ..  *'UHt  tko  centre  are  testified  to  by  the 

exceuent  logs  of  the  Concordia  and  the  « « « «<*;,. i;„„  •<  „ , r,  J . 

stations;  and  the  Eastern,  North  Eastern  an  ! Y “ WeU  “ by  Scandinavmn 

been  realities  by  the  returns  of  stations  North  of  ^ 7 1'°™ 

somewhat  spiraUy  inclined  inwards  rather  U,an  t f 8t0rm;centro  «“>  have  been 

The  whole  breadth  of  the  ^77^"  t0,  f°rm,a  circle, 

whirl  and  uprush,  would  appear  to  have  I . °8p 80  to  8P<*k>  central 

strength  and  fury  of  the  wind  were  confined^  '777’  7®**  aCr°88,  though  thc  KW&t 
the  South  of  the  storm-centre.  Tint  . ".  T tlan  lalf  that  sPace>  chiefly  to 
in  length  from  N.  to  S.  and  45  from  F-7 w CWtral  lul!  reff>ou.  about  70  miles 
already  passed  across  and  far  beyond  tl,«  , ' • . 7 ^ th<5  Epoch  of  our  maP’  hatl 
its  steepest  Barometric  gradients  - vet  - ‘a"Jaml  of  Scotland  carrying  with  it  all 
letter  from  the  Scottish  Metoorol.i<,.,.7 7 • 1 °n’  ‘^r  Auchan  well  remarks  in  a 

“ distance  between  the  stations  of  T °Ulety  *of  date  Nov-  23,  1871,  “while  the 
“ Nautical  miles,  the  difference  of  Bn  °nS1‘e.  a"d  Sandwick  scarcely  exceeds  50 

st  remarkably  steep  gradients  ever  Tconln/Z3811^  u ° 409  “ch'  one  of  the 
ig  however  the  unnrf>m>rlaro„i  7.  C<  ^ our  observers."  Admirably  eon- 


“ most 

firming  however  the  unprecedontwl 

, - ,,  * u,1Leu  use  oi  OVSIH 

Lieut  now  Capt.  Thomas,  R.N.  at  ™ . 

that  half  hour  then  and  there,  corresno,  \ i 7 noarcr  the  8t°nn-centre : because 
„t.  of  the  eW.  ^ * ■"-< 

the  wind  in  the  whirl  of  0rth > and 


ob  was  a°companied  by  a velocity'  of 

m es  per  hour.  Altogether  producing  a 
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stonn  which  gave  barely  any  barometric  warning  beforehand,  but  excessive  Barometric 
confirmation  while  it  lasted,  and  that  for  a few  hours  only. 


Of  the  Whole  Path  of  the  Storm,  and  its  Noise. 

In  the  small  range  of  our  map  the  progress  of  the  storm  is  represented  as  sensibly 
coinciding  with  a parallel  of  Latitude,  but  there  is  no  reason  that  it  should  necessarily 
be  so.  Indeed  the  retardation  of  from  half  an  hour  to  an  hour  usually  observed  at  the 
best  stations  between  the  dates  of  the  Barometer  reaching  its  lowest  point,  and  the 
wind  being  at  West  or  the  storm-centre  being  exactly  North  of  that  station,  points  to  a 
probability  of  the  motion  of  the  whole  whirl  being  a few  degrees  North  of  due  East. 
And  on  looking  over  all  the  stations,  I suspect  that  the  storm’s  march  was  a curve  con- 
cave to  the  Polar  circle  and  somewhat  spirally  inclined  thereto ; but  the  exact  determi- 
nation of  this  feature  is  rather  beyond  the  sufficiency  of  our  data. 

And  now  my  task  of  tiescribing  the  general  character  of  the  Meteor  from  observation 
is  finished,  except  in  one  particular;  and  there,  the  circumstance  may  be  mentioned, 
though  the  explanation  must  be  left  to  others,  unless  indeed  the  upward  rushing  of 
the  air  in  a narrow  vibrating  and  rotating  column,  as  contrasted  to  an  ordinary  wind 
blowing  along  the  surface  of  the  earth,  may  be  accepted  as  at  least  a probable  sug- 
gestion. 

This  particular  feature  which  1 allude  to,  observed  equally  at  sea  and  on  shore,  is, 
that  the  storm  was  such  a noisy  one.  Even  on  its  outskirts  the  ltev.  Dr  Robinson  at 
Armagh  Observatory  remarked  that  the  wind  " is  accompanied  by  a roar  out  of  pro- 
portion to  its  speed;”  and  the  Glasgow  papers,  though  not  much  further  within  range, 
yet ‘speak  of  the  wind  howling  tremendously.  But  at  St  Kihla,  almost  in  the  centre  of 
the  storm,  C'apt.  Otter,  R.N.,  a gallant  and  experienced  officer,  declares  that  “the 
“ howling  and  screaming  of  the  wind  were  terrific ; ” while  C'apt.  Thomas,  R.N.,  in 
almost  as  favourable  a place  for  observation,  says — 

“ The  roar  of  the  wind  was  so  great  that  you  could  only  be  heard  by  bawling 
“ into  the  ear  of  another.  But  the  wind  made  every  imaginable  sort  of  noise,  roaring, 
“ screeching,  hissing,  whistling,  <fcc." 

At  the  Butt  of  Lewis  Lighthouse,  the  intelligent  keeper  declares  that  ho  could  com- 
pare the  noise  of  the  wind  to  nothing  but  distant  thunder ; and  this  most  stentorian 
characteristic  was  kept  up  during  the  storm's  passage  through  at  least  11°  of  Longi- 
tude ; for  in  4°  46'  E.  Longitude  we  find  C’apt,  Clarke  of  s.s.  "Stirling”  chronicling  in 
his  log-book. — 

“ There  was  no  lightning  or  thunder  that  I saw  or  heard,  but  my  chief  officer  thinks 
" he  heard  two  peals  of  thunder  at  6 p.m.  The  wind  however  at  this  time  was  so  very 
“ violent,  aud  making  such  an  airful  noise  of  its  own,  that  very  loud  thunder  might  not 
" have  been  heard.” 
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APPENDIX  I. 

On  the  Practical  Lessons  to  be  Deduced. 

So  eventful  a storm-history  ought  not  to  he  passed  over  in  the  present  utilitarian  age 
without  attempting  to  derive  some  benefit  from  it  for  future  life  and  work.  Indeed 
ideas  of  that  kind  predominated,  I believe,  with  several  of  the  gentlemen  who  first  asked 
me  to  undertake  the  present  investigation. 


Firstly,  then,  of  Storm-warning  on  the  Fitzroy  method. 

The  storm  of  October  I860  gave  too  little  Barometric  notice  and  was  too  local,  as 
well  as  too  quick  in  its  movements,  for  that  method  to  be  of  service.  Even  if  it  could 
have  been  telegraphed,  at  the  instant  of  its  first  severity,  from  St  Kilda,  our  most 
westerly  station,  men  were  everywhere  sound  asleep,  and  within  three  short  hours  the 
storm  had  passed  all  across  the  country  and  done  its  worst. 

^oie  there  a telegraph  cable  to  Iceland,  something  remarkable  might  have  been 
sent  from  there,  and  a sufficient  length  of  time  beforehand  to  warn  all  the  Ports  of  Scot- 
land the  previous  day  to  the  storm’s  arriving  there.  But  there  is  no  such  cable. 
During  the  last  summer  proposals  have  been  renewed  both  abroad  and  at  home  to  lay 
a cable  from  Portugal  to  the  Azores,  specially  to  assist  storm  warnings  ; and  if  carried 
out  it  might  answer  well  with  many  South-western  gales,  though  chiefly  as  they 
concern  or  affect  Portugal,  Spain,  and  France;  but  it  would  lx*  of  no  sort  of  service 
against  a Hyperborean  storm  such  as  that  of  October  I860. 

An  enthusiast  ,n  Meteorology  has  recently  written  to  the  Press,  proposing  that 
fZuVT  a ^ ^ ^ 8h0UW  * SUldlore<l  *»  SAV.  of  Ireland,  to  give 

rr.- ** — » - 

il  i.  doubtful  whether  »U  tl.e  revenue  of  L 7 'l"’'™1""’''  “ S"°"al,J  B,u 



did,  u„d  with  „„  other  resource,  thuu  wbi  2*  Z&ZZlZXZ* 

Wirt  ,fe  SWrn,  «*„  u 
for  those  on  land,  little  can  be  advicwi . 

see  their  trees  blown  down,  and  farmers  t 1 C0*,n.rJ'  gentlemen  must  be  content  to 

away  and  scattered  far  and  wide  Rut  f m U'C  1 * " Stoo^s  l*le  ^ckls  blown  right 
ventured.  ' BUt  f°r  tbose  at  few  useful  words  may  be 

Captain  Otter's  example. 

Thus  take  Capt.  Otter’s  granhie 

actual  words  go,  they  describe  him  wjlt,CC?tUnt  ° tbc  su,rm  ut  St  Kilda.  So  far  as  the 
gone  round  to  the  North  side  of  the  Isla  i°  T'1"/  bl8an  h'°'v’ng  from  the  South,  to  have 
half  of  the  cyclone  was  blowing  ™ » ’ ? avc  8ta^  t^ere  while  the  first  orS.W. 

0 ave  *il8Setl  there  still  during  the  central 
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lull  and  the  Barometrical  lowest  height ; and  after  that  to  have  been  utterly  astonished  at 
the  wind  presently  coining  on  him  again  and  from  the  N.N.W.  of  all  quarters  ; homfied 
too  at  its  almost  blowing  him  right  against  the  cliffs  of  St  Kilda,  to  have  perished  miser- 
iibly  a it h all  liis  crew.  1 et  with  the  barometer  going  down  as  it  did.  and  the  wind  veer- 
ing (as  he  lias  recorded  himself)  from  S.S.W.  to  S.W.  aud  to  W.  nothing  on  earth  was  more 
certain  than  that  he  would  presently  after  the  lull  have  the  wind  of  tho  second  half  of 
the  storm,  or  from  N.W.  and  N.N.W.  Wherefore,  though  it  was  well  enough  in  any 
one  at  first  with  a South  wind  to  go  to  tho  North  of  tho  Island,  yet  when  for  the  next 
three  hours  the  wind  blew’  from  S.S.W.,  he  should  then  have  shifted  to  the  N.N.E.  of 
his  protecting  nick ; and  when  for  the  next  three  hours  it  blew  from  the  S.W.,  he 
should  have  further  gone  round  to  the  N.E. ; and  when  the  wind  at  last  became  West, 
he  should  have  gone  round  to  the  East  as  he  could  so  easily  have  done  in  a steamer ; 
and  during  the  central  calm  ho  might  have  been  crecpiug  round  to  the  South  East,  in 
certain  anticipation  of  the  N.W.  wind  presently  coining.  In  fact  the  Captain  might 
thus  have  cleverly  dodged  tho  wind  all  round  that  interesting  little  Island,  always  have 
kept  a rampart  of  protection  between  himself  and  the  tempest,  always  had  smooth 
water,  and  the  ship’s  head  to  wind ; wherewith  and  profiting  also  by  some  additional 
protection  that  the  carpenter  might  have  been  instructed  to  erect  on  deck,  neither  the 
binnacle  lights  need  have  been  blown  out,  nor  any  wreck  on  tho  “ bird-catcher’s  cliff " 
have  appeared  in  the  remotest  degree  possible. 

Captain  Clarke's  Ea-ampfe. 

Far  otherwise  was  the  action  of  Capt.  Clarke  of  the  s.s.  “ Stirling,”  a sister  vessel  to 
the  unfortunate  “ Edinburgh,"  belonging  to  the  same  owners,  aud  on  a similar  voyage, 
but  farther  advanced  upon  it  and  with  ample  sea  range. 

When  Capt.  Clarke  thou,  at  8 A.M.  on  October  3,*  saw  the  strength  of  the  south 
wind,  and  noted  the  rapid  fall  of  the  barometer,  knowing  tho  weakness  of  his  vessel 
for  taking  in  seas  astern  and  flooding  the  engine  room,  he  turned  her  round,  head  to 
wind,  and  kept  her  so  all  day.  During  that  time  ho  carefully  watched  the  veering  of 
the  wind  through  the  S.W.  to  W.  and  then  to  N.W.,  with  the  simultaneous  descent  of 
the  barometer  to  its  lowest  and  then  its  beginning  to  rise  again,  when  he  instantly 
announced  to  his  men  that  the  centre  of  the  storm  was  {Missed,  turned  tho  ship’s  head 
eastward  once  more,  and  sped  on  his  way  to  Cronstadt  at  a glorious  rate  impelled  by 
the  N.W.  tail  of  the  great  storm  going  the  same  way. 

To  that  example  I cannot  presume  to  offer  any  correction,  but  only  all  commen- 
dation. 

Thirdly,  Of  Storm  Tracing. 

But  though  the  best  future  Observatories  and  most  rapid  telegraphy  within  our 
given  geographical  range,  would  little  to  assist  the  prediction  of  such  a storm  as  that  of 
October  1860,  they  would  enable  it  afterwards  to  be  tracked,  measured,  and  described, 
far  more  accurately  than  has  been  done  in  this  paper. 

* Printed  erroneously,  October  2,  on  p.  T 97. 
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When  the  greater  pan  of  the  existing  stations  observe  only  twice  a day  or  at 

7 T r Whh  “ Wk,e  ““h“  b0  to  catch  a Sto™ 

f ‘ An<  a fut,,re  storm  may  ngjiin,  ns  the  last  storm  did  happen 

t"’  *r+ lmt  **"«  -f  *"« 

liL-  ti  f'ii  o>si  nations  and  not  influence  either  of  them  sensibly  • or 

«l.om  three  „h,erv».i„„„  ,h,iiv  «„• 

1,1  ■“  '""k’  «*"'!  17  l,oar"  "re  ll"> 

.i.»»  rr  esse?  sr?  “ *?  -»»  <— * 

"T  l»r  solf-rmmfing  “7^  '"“Y  "?  M-  <*  >»»d  •*  «J» 

w.Mth  r,ir  more  than  ltto  of  tho  I.MiunnU  hin”l  ’ 'k'",l“"d  ”™ld  *“ 

almvo  what  they  arc  at'|irc«rat”'  hTt Xir ’Y"'”"  '°UW  **  sl‘ebllJ  iml, roved 
suitable  for  our  purpose  if  in  n|ae,.  af  i • ™ UiniS  "uu,d  bc  sensibly  better  or  more 
barometers  are  never  observed  th  ■.  ^“8  rcc1uced  to  temperatures  of  32°  F.,  where 

observation  temperatures  over  the  win,  ^7  77  ’ 'h°  '"Can  °f  *“  the 

mental  errors  and  the  heicht  -.1,,,,^  “ be9ld°9  bcmS  corrected  for  instru- 

double  tide  or  cycle  of  diurnal  changes  wlmllv  in  ?"  "'T1*1  **  COrrected  for  the  dai,y 
Similarly  the  thermometric  obsen-iti  n| epcnd™1  of  storm  movements, 
should  be  reduced  to  the  sea-level  and  IT’.  bcinS  of  c°urse  given  as  rend  off, 

wh'ch  is  usually  so  large  as  to  mask  whai  ev'  V '1  ^ the  dad-v  temperature  cycle, 
approaching  storm.  And  finally  the  wind  , i 7. I"*1  cffccts  ,na>’  ,w  produced  by  an 

accurately  cumulative  or  mean  results  Je°tS’  and  eal)ilb|«  <*  giving  forth 

direction  of  the  wind,  a feature  not  dven  V ?,  "T  important  for  the 

importance  for  understanding  the  Nature  of  bar°m°‘er-  b»‘  one  of  the  utmost 

of  the  most  surprising  accuracy  when  noted  hvs^T!"  temi>t;8t ; aud  caljablc  too 

.ot  the  direction  of  every  little  varying  gust  bu  thT  ^ instrt"ac,,'«  " hid.  give, 
hve  „r  more  minutes.  * **  but  "lean  of  all  the  gusts  during  three, 

non  the  direction  of  the  wind  is  fi  , 

mat  ion  to  the  force  or  velocity  is  suffi 31 ^ accurat<%.  a very  moderate  approxi- 
"'toe  »**.  Herschel  d“b IY°Y  *—  ">  . «™  Z 

C „°il ^ "T\7“  di“‘"“  o'^Uoh.  1^.“?  *««■  «■*.  of 

But  all  such  Observatories,  if  they  are  t,  . V?'  0CCasioQal  reference. 

Scotland  must  not  0n,y  make  their  LZ^on*  V™*0  to  tbe  Meteorology  of 

Homflt  I"”1  7 alsa  Theymu8t.in  fac  T “ •STtland’  but  « reduce  ami 

rlume  Ivulc,  or  othenviso  tlm  ^ entirely  SpnHiot.  t 

tills  same  Scottish  storm  nf  fw?  ca,atniti^  will  occur  which 

Scotland,  b„,  ,tu„  .t >8“.  *b«n  cepocod  “ " ^ b,!“e" 

"M,Kd  «»rd  „,'iz  SZST1 
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The  Board  of  Trade  return  of  Wreck*  for  1860. 

The  annual  Boartl  of  Trade  blue  book  setting  forth  the  number  and  circumstances 
of  the  Wrecks  and  Casualties  which  occur  within  each  year  on  and  near  the  Coasts  of 
the  United  Kingdom  is,  generally  speaking,  an  extraordinarily  valuable  as  well  as 
admirable  document;  a volume  wherein  verbal  descriptions,  numerical  tables,  and 
coloured  plates,  all  vie  with  each  other  in  setting  forth  in  the  clearest  and  most  easily 
comprehensible  manner  every  casualty  that  has  befallen  any  and  evciy  vessel,  foreign 
as  well  as  home,  on  or  near  the  shores  of  our  country ; and  this  watchful  care  is 
extended  from  grand  particular  storms  and  the  largest  ships,  down  to  ordinary  bad 
weather  and  to  “ sloops,  smacks,  luggers,  pilot-boats,  keels,  and  yawls.” 

So  far  as  the  returns  for  England  are  concerned  nothing  fuller  or  more  accurate 
could  apjiarently  bo  desired,  as  witness  the  accounts,  both  scientific  and  commercial 
touching  the  storm  of  the  “ Hoy  a I Charter"  in  the  volume  for  1859. 

But  if  we  take  up  the  next  year’s  return  or  that  for  1860,  how  very  differently  does 
the  Scottish  storm  of  the  “ Edinburgh,"  i.o.,  the  storm  of  October  1860,  fare.  Even  in 
a further  Return  too,  many  years  afterwards,  or  in  1870,  where  a retrospect  is  taken  of 
all  the  storms  for  the  previous  ten  years,  and  a little  more  also,  for  the  storm  of  the  “ R. 
Charter”  in  1859  and  the  number  of  ships  then  wrecked  are  mentioned,  yet  the  whole 
year  1860  is  passed  over  ingloriously  as  having  been  unmarked  by  any  special  storm  or 
disaster  ; while  the  Reporter  goes  on  to  particularise  storms  and  their  effects  in  1861, 62, 
63,  61,  65,  66,  67,  68,  69,  and  70.  Surely  I thought  the  blue  book  for  1860  itself  will 
contain  something  more  ; but  on  obtaining  the  loan  of  it  from  my  friend  Mr  T.  Stevenson, 
C.E.  of  the  Board  of  Northern  Lights,  I found  it  merely  to  set  forth  the  bald  Meteoro- 
logical and  shipping  statement  that  “ the  year  1860  has  been  almost  unprecedented  for 
“ a continued  succession  of  bad  weather;  and  the  number  of  wrecks  and  casualties 
“ from  causes  othor  than  collision  is,  as  might  be  expected,  greater  than  the  number 
“ recorded  during  either  of  the  preceding  years.”  And  there  is  no  allusion  to  any  one 
storm,  much  less  that  of  Oct  2 and  3,  1860,  as  having  had  any  well  marked  scientific 
features,  or  having  been  accompanied  by  any  particular  destructive  effects. 

In  the  largo  chronological  Table  of  wrecks,  No.  22,  there  could  hardly  fail  to  be 
something  entered  under  the  head  of  Oct.  3, and  there  arc  indeed  23  casualties  noted  there, 
but  generally  for  small  vessels,  and  all  of  them  of  the  sailing  order ; not  one  steamer 
appears  there,  neither  on  that  day  nor  throughout  even  the  whole  month  of  October  1866  ! 

The  extensively  arranged  Geographical  Table  too,  Table  8,  is  similarly  silent  as  to 
any  steamer  having  suffered  on  Oct.  3 either  on  or  near  any  of  the  coasts  of  Great 
Britain,  or  even  in  the  terms  of  the  Table’s  last  section  '‘at  sea.” 

Now  it  may  be  true  that  Scottish  affairs  are  on  such  a small  scale  that  the  great 
central  offices  in  London  do  not  care  to  bo  troubled  about  them  ; and  as  no  storm  was 
experienced  in  London  on  Oct.  3,  but  only  a pleasant  Westerly  breeze  with  a fine  day 
and  a mere  microscopic  fall  of  the  barometer,  no  attention  was  paid  to  the  accounts  of 
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a terrible  tempest  haring  ravaged  the  North  of  Scotland.  Rut  how  can  the  total 
omission  of  all  the  large  steamers  lost  on  the  occasion  be  explained? 

Being  mainly  Scottish  or  North  English  they  were  no  doubt  very  few  as  compared 
with  the  summation  at  the  end  of  a year  of  Southern  English  losses,  which  amount  now 
to  hundreds ; but  they  were  most  important  as  a per  centage  on  Scottish  shipping, 
and  were  also  absolutely  far  more  valuable  than  most  or  all  of  the  w'retched  little  sail- 
ing craft  which  are  reported  whether  as  “ stranded,  capsized,  abandoned,  or  foundered  ” 
on  or  off  the  coast  of  Scotland  on  the  momorable  3d  of  October. 

Whatever  the  reason  however  of  the  omission  in  the  Board  of  Trade  Return  both  of 
the  storm  and  all  the  principal  wrecks  it  occasioned, — thcro  can  be  no  doubt  that  had 
there  been  an  independent  Scottish  office,  located  in  Scotland,  to  report  on  Scottish 
wrecks,  such  a gross  omission  would  havo  been  simply  and  absolutely  impossible. 

\\c  havo  already  shown  at  length  and  chiefly  from  Scottish  data  how,  besides  its  de- 
structive power,  the  storm  of  October  1860  was  a phenomenon,  a meteor,  so  remarkably 
in  seipse  Man,  lores,  atque  n>lun<lus  that  of  all  known  storms  it  most  merited  a separation 
from  ordinary  “bad  weather,  and  deserved  a special  aud  particular  description.  While 
•is  to  the  loss  of  large  steamers  being  a fact,  could  any  one,  living  in  Scotland  and  charged 
with  the  duty  ot  reporting  wrecks,  could  he  possibly  have  returned  “ no  steamers  lost,” 
when  the  daily  papers  round  about  him  during  the  middle  and  latter  part  of  October 
I860  teemed  with  such  paragraphs  as  these,— “The  ‘Ivaulioe’  steamer  returned  to 


Letth  yesterday  morning,  after  having  been  out  since  Saturday  in  search  of  the  screw 
steam-ship  Edinburgh,  which  has  not  been  heard  of  since  the  second  instant,  the 
i a>  on  w ich  sho  left  Leith  for  Cronatadt,  The  * Ivanhoe  ’ traversed  the  parts  of  the 
^oit  Sea  w mi  it  was  most  likely  that  tidings  of  the  missing  steamer  could  be 
o >t.unc( , going  un  hci  search  to  the  coast  of  Jutland.  We  regret  to  say,  however, 
a no  tnlmgs  of  the  ’Edinburgh’  have  been  obtained.  Nearly  all  hope  of  the 
safet>  of  the  vessel  and  her  passengers  and  crew  has  now  been  abandoned.  The 

h nT  °r  M r;°C; , 10Ut  makinR  “y  discovery  has  struck  deep  grief  into  the 
, “ f,CUt  r board  tb'  ~g  steamer.  Twenty-five  of  the  crow, 

' a careful  and  skilful"  mariL>r 'Iml miHeS-  11,0  bey0"d  <lMf 

crew  were  picked  men.”  ' h ’ enSmccr8’  antl  members  of  the 

Or  again  tliis  example,— 


It  is  too  much  to  he  feared  that  iKn  * i » * 

steamers-the  ‘ Moscow,1  ■ V J.011nt  T E(Iuib,ilrK,‘  “ common  with  the  four  other 

“ boon  amisaing  since  the  frightful  hnrri  ™ c”1,'  I>aClfic’’  a,ld  ‘Thor<’  which  have 

- < Arctic 1 lost  in  the  same  gah  TT  °f  M tost’  has  the  fate  of  the 

“ poor  fellows  who  are  supntsed  t , SU  9C"I)t,on  for  the  widows  and  children  of  the 
“ menced  in  Leith.  It  is  stated  that  t?  6 Ptn'S  letl  “*  the  ‘ Etli«buigh 1 has  been  com- 
” subscription  by  contributing  too  ° owners  the  steamer  have  commenced  the 

- to  St  Petotobtog  „ ; “d  th«  * subscription  will  bo  opond 
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APPENDIX  II. 

The  Court  of  Enquiry  residuum  of  the  Storm. 

Part  III.  of  tho  Board  of  Trade  Wreck  Return  for  1 H(!0,  contains  a Precis  of  Special 
Enquiries  into  casualties  ordered  by  the  Board  of  Trade  during  that  year;  and  therein, 
amongst  cases  derived  from  all  parts  of  the  world,  appears  the  name  of  one  of  the 
vessels  mentioned  above,  viz,  the  s.s.  “ Arctic." 

It  is  announced  as  having  lx*en  wrecked  off  liarbooere  on  tho  West  coast  of  Jut- 
land on  the  4th  of  October  1860. 

This  vessel  which  had  sailed  from  Grimsby  at  6 P.M.  on  Oct.  2,  was  evidently,  as  the 
Scottish  daily  papers  had  speedily  concluded,  a victim  to  wliat  they  truly  called  “ the 

frightful  hurricane  of  the  3d  inst. ; " the  date  of  the  4th,  or  a day  later,  merely  imply- 
ing that  the  calamity  took  place  far  in  East  Longitude  or  on  the  Jutland  coast  But  it 
was  not  n case  of  sudden  and  complete  loss  as  with  all  the  other  unfortunato  steamers 
enumerated,  it  was  a long  contest  with  the  storm,  a slow  driving  head  to  wind  until 
soundings  were  reached,  then  an  anchoring  but  the  anchors  dragging,  until  the  ship  sank 
amongst  the  rollers  close  in  shore.  Those  on  board  then  took  to  tho  rigging  and  were 
presently  rescued  by  the  gallant  liarbooere  life  boat,  all  except  4 passengers  and  5 of 
the  crew  washed  overboard. 

On  this  case  tho  court  of  enquiry  sat  at  Hull,  date  not  stated,  and  proceeded  to  try 
the  captain  of  the  “ Arctic,”  on  tho  count,  apparently,  of  haring  lost  his  vessel  in  simple 
au<l  ordinary  l>ad  weather  which  had  not  done  any  particular  mischief  anywhere  else  ; 
for  there  is  not  a single  reference  to  what  ‘‘a  frightful  hurricane”  the  acting  storm  was, 
and  how  many  other  steamers,  some  of  them  larger  than  the  “ Arctic,”  had  gone  down 
before  it  helplessly  with  all  liands. 

Bigun  on  such  a footing,  there  need  be  no  surprise  that  tho  result  of  the  trial  went 
against  the  captain,  and  announced  that  “ the  * Arctic  ’ was  lost  by  his  default but 
some  of  the  special  allegations  against  him  are  of  very'  general  interest,  as  touching  the 
safety  of  steam  navigation  to  other  seas  as  well  as  the  Baltic.  It  thus  appears  that  the 
“ Arctic,”  registering  559  tons,  sailed  from  Grimsby  for  St  Petersburg  on  the  date  already 
given,  with  no  less  than  822  tons  of  cargo,  of  which  1(H)  were  on  deck,  and  the  whole 
amount  so  overweighty  that  “ the  draft  of  the  vessel  was  not  in  accordance  with  the 
intention  of  the  builder."  The  deck  cargo  consisted  partly  of  coal,  partly  of  bales  of 
cotton,  heaping  up  to  such  an  extent  as  to  cover  over  the  open  bunker  lids,  &c.,  and  make 
it  impossible  to  got  at  either  them  or  some  of  the  pumps  when  the  storm  came  on. 

All  this  is,  of  course,  very  bad  in  seamanship  ; but  whoso  work  was  it  to  overload 
the  vessel  and  hamper  the  decks  with  so  much  as  100  tons  of  coal,  cotton  bales,  and, 
most  probably,  one  or  more  big  iron  boilers  for  steam-engines  in  Russia  ? 

The  owner’s,  of  course. 


T H<> 


Royal  Observatory,  Edinburgh. 


Wore  they  therefore  immediately  put  on  their  trial,  or  animadverted  on  for  their 
conduct  ? 

Apparently  not  at  all ; but  in  place  of  that,  one  of  the  chief  accusations  brought  up 
against  the  poor  captain  is,  " that  ho  offered  no  remonstrance  against  the  orders  of  his 
owner  as  to  a dock  cargo." 

Now  what  peculiar  cruelty,  if  not  positive  injustice,  is  here.  Even  from  my  own 
limited  knowledge  of  voyaging  both  in  the  Baltic  and  Mediterranean,  I know  that  there 
is  no  class  of  nion  who  hate  the  very  idea  of  deck  cargo,  especially  in  bulk  too  big  and 
heavy  to  be  thrown  overboard  in  distress,  more  than  captains  of  these  steamers ; and 
they  do,  not  unfrcqucntly,  both  remonstrate  with  the  owners  and  get  discharged  for 
their  pains,  as  well  ;is  marked  for  black  sheep  in  the  ports  they  belong  to. 

But  a merchant  captain  has  no  half-pay,  as  in  Army  or  Navy,  to  retire  on,  if  he  does 
anything  to  lose  active  employment ; so  that,  “ making  a remonstrance  to  the  orders  of 
his  owner  (how  expressive  that  latter  phrase),  means  generally  beggary,  for  a time  at 
least,  both  to  himself  and  perhaps  a helpless  family  also. 


Now  no  man  can  ailord  to  be  aheoi/g  making  a martyr  of  himself;  and  these  poor 
merchant  captains  ought  to  be  aided  in,  if  not  relieved  from,  their  thankless  and  self- 
sacrificing  duties  of  “remonstrating  with  their  owners"  on  each  and  every  frequently 


recurring  \ oyage,  by  some  party  wholly  out  of  tho  reach  of  those  personages  to  injure. 
Wherefore  I cannot  but.  believe,  that  Board  of  Trade  officers  miirht  be  much  more 


more 


S'-'V  U to  the  particulars  brought  up  by  tho  Board  of 
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Trade’s  pnkis  of  their  own  trial  of  the  " Arctic’s"  captain,  1 feel  confident  that,  if  such 
examinations  of  the  ships  before  sailin',',  as  just  hinted  at,  had  been  made  in  the  caso 
of  the  “ Edinburgh,”  the  “ Moscow,"  the  “ Viscount  Lambton,”  the  “ Pacific,"  and  the 
“ Thor,”  not  every  one  of  all  those  noble  vessels  would  have  been  lost  on  the  night  of 
2d  and  fid  of  October  1860.  Wherefore  many  gallant  officers  and  seamen  would  have 
also  survived,  and  been  able  to  relate  to  their  friends  and  families  in  after  years,  how, 
on  that  awful  night,  the  most  fearful  tempest  they  had  ever  known  in  their  lives  rose 
suddenly  upon  them,  only  just  after  they  had  left  port  too,  and  with  a noise  liko  that 
of  bellowing  thunder  as  well  as  tho  whirling  violence  of  a terrific  hurricane,  but  had  not 
been  able  to  prevail  against  them. 

Or  in  other  words,  those  then  happy  men  would  havo  beeu  able  to  describo  to 
attentive  ears,  how  they  liad  passed  unscathed  through  this,  our  most  unique,  and 
memorable,  Hyperborean  storm  of  October  1860 ; a storm  which  I now  beg  leavo  to 
consign  into  the  hands  of  those  of  tho  public,  who  havo  so  often  asked  me,  during  the 
ten  past  years,  to  prepare  them  such  an  account  of  it. 

C.  PIAZZI  SMYTH. 
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THE  GREAT  PYRAMID  IX  EGYPT. 


PART  I.— ORIGINAL  OBSERVATIONS. 

(1.)  Introduction. 

The  following  observations,  having  been  made  bv  me  when  occupying  I lie  post  of 
Astronomer  Royal  for  Scotland,  may  be  claimed  by  Government  as  appertaining  to  the 
Royal  Ohservntory,  Edinburgh, — and  I have  no  objection  to  give  them  up,  though  all 
tho  expense  of  the  expedition  to  obtain  them  was  defrayed  by  myself,  and  the  whole 
proceeding  originated  out  of  my  own  private  appreciation  of  both  the  importance 
of  the  object  and  a feeling  of  national  and  historic  responsibility  that  some  records 
of  the  kind  should  be  obtained,  though  even  by  a single  hand,  before  any  more  time 
passes  1 by. 

I would  not  by  any  means  lend  the  reader  to  imagine  that  I succeeded,  alone  (or 
unaccompanied  by  any  one  else  than  my  Wife),  in  doing  all  that  a proper  Government 
expedition  ought  to,  and  prolmbly  would,  have  done  ; but  I was  enabled  to  accomplish 
some  things  which  had  not  been  attained  before,  to  record  others  before  they  were 
entirely  obliterated,  ami  to  show  by  what  necessary  steps  certain  others  still  might  _ 
bo  procured  by  a stronger  party  coming  after  me. 

To  subserve  therefore  the  ends  of  such  possible  future  expedition  and  to  help  on  its 
further  attainment  of  the  knowledge  which  our  latter  times  ought  to  possess  touching 
tho  grandest,  oldest,  highest,  best  built,  most  scientifically  designed,  and  most  remark- 
ably places  1 stone  building  in  the  whole  world  both  chorographically  and  geographically, 
ami  of  all  the  human  period  on  earth, — T submit  the  details  of  my  measures  in  the  100 
pages  or  so  following,  and  very  nearly  in  the  order  that  I have  already  given  them  to 
the  world  at  my  own  expense  in  an  octavo  publication,  but  more  effectively  and  con- 
veniently on  these  larger  pages.  Especially  indeed  with  more  convenience  as  regards  the 
plates,  which  are  here  arranged  in  one  continuous  series,  and  are  never  folding,— allow- 
ing them  to  be  used  as  an  easy  index  to,  and  running  commentary  on,  the  whole  work. 
Excepting  about  half  a dozen,  all  the  plates  now  presented  are  the  old  ones  of  my 
private  book,  lithographed  originally  at  my  owu  expense,  and  costing  the  Government 
now  only  the  paper  and  press  work. 
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(2.)  The  Pyramids  ok  Egypt  generally. 

Before  introducing  the  subject  of  the  Great  Pyramid  of  Jeezeb*  a few  lines  may  be 
usefully  occupied  in  setting  forth  without  any  doubt,  that  among  all  the  other  Pyramids 
of  Egypt,  there  is  not  any  one  example  which  anywhere  interferes  with  the  undoubted 
pre-eminence  and  uniqueness  of  the  one  known  as  “tho  Great  Pyramid."  So  that 
although  none  of  them  are  yet  perfectly  measured,  yet  tho  amount  by  which  any  and 
every  one  of  them  falls  below  the  Great  Pyramid  in  size,  or  differs  in  shape,  or  contrasts 
in  mternal  arrangements, -vastly  exceeds  the  probable  errors  of  the  observations  by 
which  our  approximate  knowledge  of  them  lias  been  obtained 

i"  ita  m“nori“l  farticutors.  hM  boon  uknn  nlmon 

Whot  iZo  tr”  - T0*  H”“d  Vj-  nn,l  to  engineer  Mr  Purring. 

Si  , I n ‘TO0™"'*?  tc**iug  their  nuuuniren,  on  »t  nil  nine  of  tho  Jcoreh 

S3  tonr,'T  |J  f“Un"  ,hC“  - bC  rinse,  wnrthv  of  X 

builders.  They  are  therefore  'V^  P)'n“"i'' 

set  of  oritrinil  PvrimiM  „ n*  *or  t°18  Purpose, — and  there  is  no  other 

explorers  havo  published  tt>  bo°«3^il^^  Wl^ hbo,io,“ 

employment  of  them  thcr^otSahushitdl*  T"”  »f  “I  “””»•»  »»'»»  Onr 

form;  and  either  vertical  height  or  kmcthof  J 8lop°  °f  mdes  to  hori20n'  ie- 
base,  as  representing  size,— the  numeric -il  mi^  °/.<Je  Rlways  approximately  •9**** 
with  most  advantage.  But  for  tlu>  m 1 S WMcb  kpow  *,e,‘e  “ay  be  consulted 
of  passages,  chambers,  &c„  our  Plates  X y Tmp0l“d  °f  tb°  intcmal  arrangements 

. as  the  map  or  Plate  XVIII  ti.  R,l<  b 8n°*dd  ^>c  referred  to,  as  well 

Pyramids  in  plan.  * b ° appearance  of  these  square  l wised  Egyptian 

Both  in  Tables  and  Plates  attempts  are  ♦ • 

cient,  both  the  present  ruined  conditio  e ° £*ve>  wherever  the  <lata  are  sufii- 

of  each  monument  In  the  vertical  sect!  ^ probable  ancient  size  and  character 

passing  through  the  vertical  axis  at  rii/ht  * * T”  Pyranbds  aro  always  given  in  a plane 
internal  passages.  This  coincides  also  bv  *°  & ,mso  si(k‘  and  parallel  with  the 

the  Pyramids  with  their  Meridian  nl™»  17“°“  °f  tho  ^ronomical  orientation  of  all 
whereas,  had  their  vertical  sections  been  n presents  them  at  their  steepest  elevation ; 
look  much  more  obtuse  angled  Tim  i*  ' thoy  Would  have  made  the  Pyramids 

Pyramids,  the  laws  of  which  the  reader  will  * ,gCUOraI  princiPk  connected  with 

. 4 „ Cr  WU1  easily  make  out  for  himself. 

A modem  Egypto-Arabic  name,  acnl  i 
J inch,  and  in  many  other  forma  but  ,^i  1 y ®Pt-It  Djiteh,  Dscliwy,.!,  r,  , 

porh»{i8  most  phnnelicsllj-  for  British  Gu»h,  Ghizoh,  Gheereli, 

wu»  aud  tongues  as  above. 
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TABLE  OF  THE  PYRAMIDS  OF  EGYPT ; 

All  standing  ix  the  Libyan  Desert,  iu  t bordering  close  on  the  Western  Side  oh  the  Nile  Valley. 

Approximate  Measures  chiefly  from  Howard  Vyse. 


Kaxs  or  Pt»axiip. 

Latitude  , 

Angle  of 
rite  «f  (b« 

LtfBClIl  of  side  of  liMO 
map  4 wiled). 

Centre]  axis,  or  vertical 

height. 

Derriatinn  of 

niiea  of  boar 

flm!*  approxi- 
mation tn  the 

ItnrisoB. 

Preoeut, 

Ancient.  | 

Prowat. 

Ancient.  ) 

pant*. 

of  eroding. 

. . 

Brit.  Inch. 

Br.  Inch*;*- 

lathee. 

lllffapft.  f 

Tan. 

Great  Pyramid  of  .leezeh, 

29  5!> 

51  31  It 

8950 

9l55=fcl1 

5110 

5827±9 

6 4 35 

2170  #c. 

SifNMul  pyramid  of  do.  

29  39 

52  20  0 

8290 

8493 

5370 

5451 

supposed  Biuall 

2130 

Third  Pyramid  of  do.  

29  38 

51  0 0 

4200 

4234 

24.16 

2616 

do. 

2100 

Fourth  Pyramid  of  do.  - 

29  58 

in  atop* 

1230 

2200 

634 

1440 

do. 

2i3n 

Fifth  Pvramid  of  do.  

29  38 

52  13  0 

1636 

1749 

lono 

1119 

do. 

Sixth  Pyramid  of  do.  - , 

29  58 

in  step. 

1230 

2260 

834 

1410 

do. 

Seventh  Pyramid  of  do.  

29  59 

32  10  0 

1500 

2070 

510 

1332 

do. 

Eighth  Pyramid  of  do.  

29  59 

52  10  0 

I f>00 

2070 

660 

1332 

do. 

2100 

Ninth  Pyramid  of  do.  

29  59 

32  10  0 

1410 

1920 

960 

1221 

do. 

Pyramid  of  A Ixki  ltoanli,  a ruined 
comnH’iKvmriit  only 

j30  1 

no  casing 

3840 

X 

480 

X 

do. 

X 

Pyramid  of  Zorrvat  El  Arrian 

; 29  57 

ruin*  only 

.1600 

• 

730 

X 

do. 

2100 

Pyramid  of  Bengali,  with  two  sue- 
centre  g|o|»ea 

| 29  36 

j 75  20  6 1 
) 50  0 Of 

1200 

1480 

500 

1150 

do. 

Northern  Pyramid  of  Abooaeir 

29  34 

51  42  33 

2600 

3084 

1400 

1953 

do. 

Middle  Pyramid  of  do.  

29  51 

51  ft) 

2560 

3288 

1284 

2056 

do. 

Great  Pyramid  of  do.  

29  54 

52  (?) 

3900 

4317 

1970 

2734 

do. 

2050 

Small  Pyramid  of  do.  — 

29  54 

30  ft) 

650 

905 

216 

564 

dm 

Pyramid  1 at  Saccara 

29  53 

rubbish  only 

2500 

X 

700 

X 

do. 

2000 

Pyramid  2 nt  do.  

29  53 

52  (?) 

2150 

2775 

1300 

1758 

do. 

Great  Pyramid,  or  Pyramid  3,  at 

J 29  53 

! | 73  30  0 
| in  step. 

3700 

4200 

4214  9.  tos. 
4727  E.tow. 

| 2200 

2105 

4 35  0 

2050 

Pyramid  4 at  Saccara 

29  53 

ruined 

2640 

X 

740 

X 

Mippo»edBmall 

Pyramid  5 at  do.  

29  53 

ruined 

3000 

X 

4 B0 

X 

do. 

Pvramid  6 at  do.  

29  53 

ruined 

3240 

X 

960 

X 

do. 

Pyramid  7 at  do.  * j 

29  53 

ruined 

1680 

X 

330 

X 

do. 

Pyramid  8 at  do.  

29  53 

ruined 

2880 

X 

1044 

X 

do. 

2000 

1 

Pyramid  9 at  do.  

29  53 

ruined 

, 2940 

j 

X 

900 

X 

do. 

( Pyramid  Bate,  or  mere  Pyramidal  1 9a  ,, 

I {platform, of  Mustabot  El  Furaixm  | 

a-  ( Northern  Brick  Pyramid  “flog 

' I Dubow I 

88  I Northern  Stooo  Pyramid  of  j ^ 

I Daahoor- 4| 

a.  | Southern  Stone  Pyramid  of  Da- ) „ f 

| aliiKir,  with  two  auccessivejslopc®  f ( 

30  i The  Small  Pyramid  of  Dasboor-- ■ 29  48 
j,  f The  Southern  Brick  Pyramid  of  ^ <8 

1 1 Daeboor I** 


in  steps 


HI  20  23 

43  36  It 

f 54  14  46  1 
i 42  39  26  J 
30  II  41 


I a.  to  s.  I 
iK.towJ  J 
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32 

Nortlu-m  I ‘y  nun i- 1 of  I.inlit 

29  38 

ruttiuUH 

4320 

X 

1080 

X 

. . 
9U]>i>hw«1  small 

1900*0- 

33 

Southern  Pyramid  of  I. mill 

29  37 

ruinous 

5100 

X 

822 

X 

do. 

The  False  Pyramid,  or  that  o( 

| 

31  - 

Mi*jdi*ilO,  tint  tupped  abil  insteps 

> 29  27 

71  10  0 

2385 

M 

1494 

X 

<ii>. 

1849 

33 

Pyramid  of  lllahoon 

29  17 

ruinous 

4320 

lihO 

36 

Pyramid  of  liouara 

29  !» 

ruinous 

3600 

X 

1270 

37  J 

Pyramid  1 of  Uiiibmoo,  with  two 

( 63  30  0 1 

7 1 

KUCCmuiVt!  *kl|K**‘ 

r3  2a 

1 ftU  (?)  1 

360 

1440 

300 

z 

do. 

3B  j 

Pyramid  2 of  Jtiahmoo,  with  two 

1 63  30  0 | 

successive  slopes- 

| 29  26 

(40  (?)  } 

360 

1440 

360 

* I 

do. 

18U0 

(See  Plate*  an.  to  xvn  ) 
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SECTION  I.— LINEAR  MEASURES. 


INTRODUCTION. 


1 liEsc  linear  measure*  are  expressed  throughout  in 
tenns  of  British  inebe*  ami  decimal*  of  an  inch  ; no 
other  name  of  linear  meaaure  linving  been  omptoyod  • 
and  every  measuring  ro.1,  bar,  scale,  or  lim.  having 
IxM-n  *fH,cially  pn;]<mtl  for  thin  work,  aim!  gmduaU«l  to 
pkow  inch.*  only,  in  number*  of  either  5,  or  «oru« 
uiulti]>l«  of  5.  For  coarse  work,  the  rods  lwd  their 
inches  painted  alternately  black  and  white,  fraction* 
being  then  read  oil  by  estimation,  or  by  a portable  inch- 
wale  tiueiy  divided;  while  for  closer  work  the  hovelled 
edge  of  each  wale  wo*  subdivid'd  into  tenths,  and  lialf- 
tenths,  which  allowed  a reading  off  with  certainty  to 
the  nearest  hundredth  of  an  inch,  even  under  the 
necessarily  imperfect  candle  illumination  of  the  interior 
of  the  Pyramid;  the  reading*  living  always  taken  in 
tonus  of  decimal  fiuetioiiB  of  the  whole  inch,  and  never 
in  tonllis  of  the  smallest  divisional  space  on  the  scale 
when  that  wui  other  than  a tenth,  or  hundredth  of  an 
inrh.  One  of  the  five  inch  wales,  by  Mr  T.  Cooke 
and  Sum  of  York,  wua  subdivided,  and  with  great  neat- 
ness, to  every  hundredth  of  an  inch;  allowing  readings 
to  be  taken  with  a hand  magnifier  to  '001  or  '(HJ2  of 
an  inch,  liut  this  was  found  to  be  beyond  tho  require- 
ments of  the  Pyramid  in  it*  present  state,  and  was  only 
employed  in  tlui  opemt ion»  for  eomparing  the  lengtba  of 
the  several  liar*  or  scales,  actually  employed  in  the  men 
sujiug,  with  a standard  of  acknowledged  authority; 
and  deducing  thence  the  correction*  to  lie  employed,  to 
reduce  whatever  lengths  had  been  olmcrved  in  terms  of 
inches  of  the  rods, — into  true  British  standard  inches; 
which  are  accordingly  tho  inches  in  which  all  the  follow- 
ing observation*  are,  or  are  intended  to  be,  expressed 
when  not  otherwise  »)>cciiilly  noted. 

Tho  reds  or  wale*  employed  were  as  follow*,  for  any 
outside  work  or  forms  : — 
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cut  mb  trim  n astronomical  observations.  vot»  nit. 


the  passage*  or  rooms,  for  their  breadth 
a set  of  slider  wale*  was  employed;  made  of 
mahogany,  ended  with  brass,  and  the  brass 
lipped  with  steel,  shaved  or  bevelled  off  on 
•very  ride  to  an  acute  angle,  so  os  to  offer 
no  impediment  to  measuring  diagonal* 
inside  a cubo;  and  appearing  generally  of 
this  figure : — 

Tlie  thicker  part  of  the  arrangement  is 
a hollow  square  lube,  125  inch  square  out- 
Bide  in  cross  section;  in  which  slides  the 
thinner  purl,— which  is  a solid  mahogany 
red.  *73  inch  square  in  cross  section,  anil 
can  be  clamped  at  any  point  by  an  appro- 
priate screw.  The  slider  alone  is  divided, 
so  that  it  measures  only  tho  excess  Isyond 
llic  dosed  length,  whence  the  name  of  each 
slider  is  derived.  The  divisions  merely 
consist  of  whole  inches,  painted  alternately 
black  and  white,  and  numbered.  Tie 
sliding  rod  was  made  in  every  case  as  long 
as  the  hollow  trunk  permitted;  but  if  the 
subject  allowed,  no  alidcr  was  used  with  its 
sliding  rod  projecting  very  tar.  The  lengths, 
however,  of  each  slider,  were  taken  at  many 
different  inches  of  protrusion  of  it*  inside 
sliding  rod,  a*  thu*  : — 
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MitiNfiu-tion;  if  too,  there  is  * lutye  constant  error  about 
of  lhnn,  oh  ftlultr  3.r»,  it  had  been  intimated  to 
Mr  C’ooko,  that  tlieso  roil*  vrtn*  only  intended  to  cam 
n racaauretl  length  from  the  tiling  nicamiml  to  a certjiin 
rvformw  scale  uf  higher  onliT,  which  was  alone  to  bo 
held  onaivenible  fur  tin?  truth  of  its  tiguivs, 
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This,  ami  the  other  smaller  , 

mail*  by  Mr  T.  Cooke  and  Son,  of  VoHi  *'* 


ItEFFREXl’E  K.,t.E. 

Tho  rofeieiieo  scale  wan  itself.  however,  only  an  inter- 
mediary between  the  |inu't uni  bam  employed  in  mreuur- 
in>r,  ami  tho  standard  scale  (of  which  presently),  and  was 
thus  com]ai«ed: — 

A Mat  bar  105  inches  long,  5 broad,  ami  (VS  thick, 
laiil  ilat  on  the  shallow  floor  of  a very  stout  box,  115 
inches  long,  8 iuclus  si|Uare  at  the  ends,  ami  composed 
of  wood  1*3  inch  thick,  with  deep  joist-like  sides,  to 
prevent  gravity- flexure,  and  armed  with  tliermomelers  at 
either  end  to  show  the  temperature;  the  divisions  were 
at  every  5 inches ; and  there  were  gun-metal  rectangles 
provideil,  one  <>t  which  was  fixed  over  the  commencing 
division,  and  the  other  brought  to  touch  one  end  of  any 
roil,  whose  Other  end  was  touching  the  lixed  metal  surface; 

, excess  of  the  place  of  the  second  rectangle  beyond 
t o 11st  5-inch  division  of  the  ] c fere nco  scale  was  then 
read  off  by  means  of  the  small  ivory  scale,  divided  to 
1 tuehi  and.  by  n magnifier,  determined  to  "001. 

-nt  the  ilat  bar  of  the  reference  scale,  which  bad 
been  made  out  of  an  organ-pipe  of  the  date  of  Cjuccri 
r n,u'8  R;|gni  kindly  procured  for  rue  by  my  friend  Mr 
osi  p i-'idebothaui.  of  Manchester,  and  re|iortcd  by 
s vcrii  of  his  friends  to  be  almost  matchless,  when 
coa  is  with  cop,!  varnish,  for  the  construction  of  mea- 
suring-rods of  invariable  length, — had  been  unhappily 
oat.-  to  llllBced-oil  instead,  by  the  optician  into  whose 
lan  « Had  intrusted  it;  and  this  circumstance,  joined 
pertiajw  to  its  having  been  cut  out  in  the  direction  of 
AnT  i"1  l>  anu  (|f  U*  original  low,  and  to  the  heat 
‘ rought  of  Kgypt,— set  the  bar  twisting  at  such 

rl  li  ,M  1 \ "J  *’(*  brcatllh,  great  os  that  was, 

ia  in  a short  timo  it  would  no  longer  go  into  its 

r |U:!  f°  bo  ','8«trelcd.  In  it,  place,  how- 
• pencilled  a scale  on  tho  inshlo  bottom  of  the 
“ 1>ut  ‘n,  «v<«y  null  inch  by  means  of  a fine  cut 
I 8 *"n  used  these  dirjsions  ever  after 

. ,!lx. ,l  *™twtce  scale;  employing  for  the  time  an 

\W  ' ti'U  'k  ,0^  klnsir  proportion  to  British  inches. 

W|  * . , "J  , ln,:'i  spaces  of  tho  reference  scale  had 

5-inch  si  n< " :ln-v  riMc.  bi  bo  conipured  with  11 
scois,  I On0  ',ta,l<*ar,'i  by  means  uf  a microiuoter-micrec 
euidanrh'rr’r”1  Whi,'b'  with  tin-  said 

Knelunil  1 e > n , V'  lmreil  for  nie  before;  leaving 
the  combine  T'  01'tlc'“n  l’'eni.  ltut  when  he  brought 
eve  nf  n|Tu,rj‘|i#  to  me  in  Liverpool,  only  on  the 

^ n tre  Z 'f-'-1'ln,J  U al*l>eansl  made  ,,uiU,  conlmrv 
to  hTto  Z.:,n'LT,7  handed  i,  buck 

send  j,  ' DJ  1c  ljr,>,ni“t'|l  ao  to  alter  it  ami 

■t  out  after  me  to  Egypt  within  one  month,  on 
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pain  of  paying  a penalty  of  10*.  per  day  fur  every  day”, 
delay  beyond  tile  month;  hnt  I have  not  seen  it  from 
tliat  time  to  this,  though  ho  state*  that  he  sent  it  to 
Alexandria  three  months  after  the  appointed  time. 

Being  driven,  therefore,  to  make  some  extempore 
ajiology  for  a length-carrier  when  engaged  at  tho  I’vra- 
tunl,  l prepared  a piece  of  ancient  Wilt ; eemtohed 
with  a diaiuund  ring  an  approximate  5-incli  length 
thereon;  ami  cotupaml  every  5-inch  apaeo  of  the  re- 
fenm  e scale  with  this  basil t standard,  through  means 
of  the  ivory  wale  divided  to  01  of  „n  inch.  In  this 
manner  tho  lengths  of  alt  the  measures  used  about  the 
Pyramid  became  known,  in  terms  of  the  boalt  staiuliml; 
and  were  »>  determined  three  times,  on  February  20, 
Match  22,  and  March  28,  at  temperaturea  varying  from 
64*  to  75*. 


BAS.lt. T STANpAllll. 

Th»!  basalt  stamlaid  haring  been  mfely  brought  homo, 
was  compared,  at  the  Uoyal  Observatory,  Edinburgh,  on 
September  7,  22,  ami  2.1,— at  mean  b-mpeiatnrea  of 
•VJ  and  CO  , — with  a standard  yard  measure,  constructed 
by  Captain  Katcr  in  the  year  1824,  and  presented  by 
the  Imperial  (lovemnient  to  the  Magistrates  of  filin’ 
burgh ; who  kindly  lent  it  to  me  for  the  purpose  of 
making  so  necessary  a comparison.  This  yard  standard 
hail  hitherto  apparently  never  liecn  used,  being  kept 
only  ns  a reserve,  and  consists  of  a bar  of  brass,  1 inch 
si  plate  in  cross  section,  with  mind  steel  ends,  0 5 inch 
thick,  and  1 inch  broad  and  high;  the  distance  ls-twccn 
the  inner  surface**  of  three  raised  ends  being  the  standard 
16  inches  required.  For  the  purposes  of  coui]urison, 
tlie  Katcr  slamtanl  was  not  taken  out  of  its  box : but 
•i»  it  lay  then',  the  length  inside  its  uprights  was  taken 
off  by  one  of  the  Pyramid  slider  scales,  and  by  that 
transferred  to  the  reference  scale;  whose  values  were  ill 
that  manner  ascertained,  in  terms  of  the  Inches  of  the 
Kilter  standard  yard ; and  immediately  nfterwanls  by 
another  operation,  in  term*  of  the  inches  of  the  reputed 
5-inch  basalt  aland  ml. 

The  inches  of  the  basalt  standard  being  thus  com- 
pared with  those  of  the  Katcr  standard,  were  found 
too  short ; or  that  the  basalt  reputed  5 inches  were 
really  only  of  the  value  of  4-994  inches  of  the  Katcr 
standard. 

Now  in  the  comparisons  made  at  the  Pyramid,  I had 
sUAjs'ctcd  the  basalt  standard  to  be  rather  small,  and 
had  assumed  its  nominal  length  at  4-996;  hut  after 
tho  above  determi nation  with  the  Katcr  yard,  tho 
values  obtained  at  the  Pyramid  were  all  altered  to  a 
value  of  the  basalt  =:  4‘994 ; and  these  are  tho  numbers 
which  nro  given  in  preceding  pages  os  tho  true  length 
in  British  inches  of  the  several  seal™  employed  at  the 
Pyramid. 

When  all  four  aides  of  the  (sue  of  tho  Pyramid 
shall  bo  opened  up  at  some  futuro  day,  more  accurate 
means  ol  mensuration  than  tho  above,  will  have  to  he 
employed. 
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granite  might  present,  if  coated  over  with  thin,  yellow- 
ish, lime- wash;  hut  where  under  friction,  ns  from  the 
fwt  of  countless  travellers,  it  has  approached  n smooth, 
glossy,  ami  marblc-like  ap|»cumnce.  There  lias  been  a 
slight  wearing  down  of  the  floor  over  its  whole  breadth, 
as  evident  hy  its  present  level  comjiored  with  the  aide 
joints. 

To  assist  men,  apparently,  to  ascend  nod  descend  on 
the  originally  smooth,  sloping  surface,  occasional  shal- 
low, transverse  holes  or  notches  liave  licen  rudely  cut  in 
the  floor  ut  moderate  distances  apart.  But  much  more 
rudely  still,  has  the  o]>crntion  been  performed  towards 
the  middle  anil  lower  end  (of  the  here  measured 
portion)  of  the  passage,  where  the  floor -stone  is  not  se 
hunl  as  near  the  beginning.  For  in  such  porta  three 
transverse  holes,  usually  about  two-thirds  the  breadth  of 
the  passage,  have  licen  lengthened  out,  preserving  their 

reodth,  until  they  meet  and  join  each  other  longi- 
tudinally; and  have  then  been  deepened  so  as  almost  to 
form  a sort  of  ditch,  running  along  or  through  the  cen- 
tral line  of  the  jiassage  floor;  very  rough  and  broken, 
but  yet  enabling  the  ascent  ami  descent  to  be  made  with 
only  little  stooping.  There  floor-holes  have  attained 
the  following  vertical  depths  at  the  given  distance  from 
the  North  beginning  of  floor,  vi*.: — 

At  »nd  about  distance,  200,  depth  of  holes  = * \ mare  or  lute. 

<t  S LA  e. 
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Noras  on  PWon  or  Exrusnou  rseasuB.  re  soconranv 
die  heasures, 

This  floor  ia  all  in  a limestone  close  ..  „ 
or  less  hard  in  places,  abrading  a’ fine  whflto*^ 
rises  in  smoke-like  clouds  under  th„  r . wl*lcl> 
where  it  has  accumulated.  In  porn,  1",  from  hoI,a 
friction,  this  limestone  has  a b,ndLmcv  to  delT'T1  *° 
acquire  a rough  coarse  surf**,  sornething^e  wh^J 


A t the  distance  or  about  1000  inches,  the  holes  in 

0 nor  cease;  and  apparently  because  there,  a very 
much  harder  ,Um®  ^ um(,]oyNl.  *,  hard  as  to  luiv'e 
1 r»  e "'1  111,11  nature  to  injure  it,  and  to  have 
* . ,lf  ® short  space  the  original  floor  surface  almost 
maiT"  "l  aUd  m,,lUurwl.  Below,  or  beyond  about 

1 hi/  dlstaneo,  the  further  floor  is  encumbered, 
J1 . '*  w 'M®  iwarage  down  to  the  subterranean  room 

, 0 y nun  id  ia  stopjvsl  up  by  heaps  of  stones  and 
ram  . adventrtiously  or  mischievously  introduced  Ivy  the 
i;  ...  m lfl  c*'uree  "t  the  lost  few  years;  and  effectively 

be  r 10  f amou*d  of  ‘ entrance  passage ' that  can 

be  carefully  examined. 

ccivo^it,0?  U*  occ*sio(l  of  measuring,  did  I |<er- 
e run'  °f  uninjured  flooring,  extending 

fctLr  1 10,CV  °f  **»«“£  18  W two  joints 

verv  fm„  ?!«•  truc  oiaaonry  joints  nevertheless; 
axis  of  thp11!  ' n'  S"i,  r,l*c*5*l  notably  diagonal  to  the 
to  the  otbee"l*^<lP’  ^l“  l^dion  is  such  on  anomaly 
the  floor’  “Dd  so  very 

to  catch  a P ^ 5 l*rf,,nnc«ll — mad®  so  close  as  not 
a scrutiniiin  . CM  ant'  7®t  so  certainly  as  not  to  escape 
haul  stone,  that'wh^1'1  C°,1Btr"ct<'J  in  «"cl>  excessively 
the  present  lit  ’ “ 1r“*  m tended,  it  has  lasted  to 

tne  present  tun®  untouched,  and  urunjured.-tbat  sorne- 
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thin#  must  haw  been  puTj  toned  tu  have  been  marked 
thenrby,  \Vh*t  could  it  bet  Ry  referring  to  the  plan 
of  the  passage,  Plato  23,  it  will  be  seen  that  the  lower 
butt-end  of  the  granite  jxirtcullu  leading  to  the  tipper 
jwirt*  of  the  Pyramid  i*  jiut  uIkiyo  the  place ; or 
rather  the  hole  belonging  to  tbo  said  lower  butt  * nd  of 
it,  U;  viz.,  that  hole  in  the  ceiling,  out  nf  which  the 
so-called  ' triangular'  or  pri*moidal  stooe  had  <lrop}M.d 
when  Khuliph  A1  Marnoon  wad  forcing  Ida  way  into 
the  Pyramid, — and  di«-lo*ed  to  hint,  wlmt  Herodotus 
had  never  auB^-ted,  that  there  was  an  up} n r system 
of  rhaniWn  and  postage-*  in  thin  one  fin-iit  Pyramid, 
lies  ides  iU  subterranean  arrangement. 

Tlx*  long  and  Large  holed  in  the  entrance  poaaage  lloor, 
though  pawned  over  1»y  many  drarrilN  rw,  an*  thought  by 
lYrring  and  others, — to  have  been  effected  at  n very 
• illy  day,  in  order  to  h t men  get  under  the  blockx  of 
atone — with  which  they  suppose  the  powoge  to  have 
been  filled  up  to  it*  mouth  by  the  original  builders, — 
.mil  so  bv  getting  under  them,  to  1m*  able  to  break  them 
up  and  then  drag  them  out  piecemeal. 
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Great  Pyramid  Mrakuker. 
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Jdlira  OX  TUB  OmHAl,  CI1AK.MTKK  OP  hour  IIF  KXTiUXCJ' 
r.VWAOE  IN  OREAT  PYRAMID. 

These  blocks  of  alone  do  not  seem  of  so  hard  and 
den.-*  a quality  ns  those  of  Iho  side  waits;  nml  these 
again  npo  inferior  to  the  lloor  stones;  whirh  floor,  there- 
fore, seems  to  Ira vo  been  meant  to  stand  work,  Tito 
roof  stones  near  upper  end  of  passage  have  a pulverulent 
surface,  ns  from  dry  oxidation;  lower  down  the  ]**sagn 
they  show  the  same  rough  decayed  surface  as  the  wall 
stones.  Water  sometimes  runs  down  both  the  roof  and 
side  walls,  as  shown  by  dark  stains, 

no-  roof  is  first  notably  broken  in  ujsvn,  or  broken 
out  of,  nt,  about,  and  in  continuation  of,  the  hnttend 
of  granite  portcullis  of  lirst  ascending  passage;  and  next 
It  18  broken  in  U[«>n,  and  even  more  extensively  and 
irregularly,  lower  down,  partly  opposite  to,  but  more  in 
continuation  of,  Kbabp h A1  Mamoob's  hole  in  the 
west. 


Tire  parts  broken  out  of  tlie  roof,  under  the  portcul- 
lis, are  rather  more  than  would  supply  the  uow  missing 
1 triangular*  or  prismoidal  stone,— which,  according  li 
Sir  tiardner  Wilkinson  and  others,  once  completed  th> 
naif  at  thst  spot,  auil  kept  the  portcnllis  out  of  sight , 
hut  they  quite  include  the  reasonableness  and  proba- 
bility of  its  once  having  existed. 

The  greater  distances  of  nearly  all  the  roof  joints  cost, 
over  west,  as  measured  from  commencement  of  baml 
sheet  at  its  n;i;ier  or  north  end,  is  probably  due  to  the 
north  escarpment  of  said  basal  sheet,  in  ita  present 
; broken  stale, living  rather  ditficult  to  tnicc;  in  fact,  rather 
to  error  in  point  where  measures  were  fa-gun,  than  to 
all  the  naif  joints  lieing  out  of  cmss-lovel:  the  -bjf- r- 
eiirn  among  them  will,  however,  still  serve  to  indicate 
the  ilegree  of  cliwoneiis  and  accuracy  aimesl  at,  or  attained. 
, by  the  builders  in  that  particular  element. 
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wliwo  lower  or  southern  end  is  perpendicular  to  the 
passage,  while  its  upper  and  northern  end  is  approaching 
VY  v,'rti<ul;  ahd  from  its  (the  line's)  position,  would 
liu>>"  a set-off  to  be  obtained  for  the  unusual  angle  of 
the  northern  face  more  accurately  than  from  the  farther 
^n<  ."  10  ®fone,  to  which  the  line  may  he  considered 

pirn  <• , bm  jt  jj  j„  Jjft  jnther  truer  in  rertaugulajity 
an  i«t,  to  the  passage  axis.  The  Pyramid  guides  iuel 
inn  noticed  these  line*  on  either  side;  and  quite  believed, 
on  'wg  them  pointed  out,  that  they  might  have  been 
na, , ,y  the  original  hnildeni;  while  we  on  twelves  after 
fires*  rr  *T!lcr'e  niuiilor  line*  on  the  junction  *nr- 
. a s o ragmciits  of  casing  stones,  and  more  notablv  on 
the  so',th-we*t  socket  of  the  Pyramid  excavated  and  «- 
l»«d  to  new  by  Mr  Alton  in  April 

the  stones  near  the  beginning  of  the 
isur. I rV>.flr'  • i'o’  L'1'11’  on^  almost  past  belief;  to 
Wide  s .e  n o 'Y^  * K'  lossage  they  become  coarse  ami 
■machine  «l  br*lth;  but  <m‘  c'oe,?r  again  on  a|e 
the  tiert  k W “c,,J1b0urhood  of  the  portcullis  block  of 
the  hmt  ascending  passage,  * 

it  slinnVinT^.0,*-1^0  wa',Ri“  nowhere  absolutely  smooth ; 
to  a trim  " “ l0D^.  in<ice>l,  of  having  been  once  woikcd 
suffer  ■>nJ  ‘>'cn  having,  age,  afterwards, 

‘"g  effect,  which  has  partially  honey 
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romhod  the  8tlrr.ro ; and  this  effect  is  chiefly  visible  f*, 

' ‘j1®  wWt  mechanical  Viol,. nee  i, 

most  ehghlly  folL  V Ju-n-vrr,  on  the  contrary,  tin,  stone 
ho..,,  o*po«,|  to  friction,  it  seems  t„  harden  undo, 
it,  beemo  smooth  and  mnrble-liko,  ami  resist  tin,  corrod- 
ing, and  rough  honeycombing  inllu.  no,,  seen  elsewhere 
Wherever,  to,,,  the  sluno  has  been  fresh  chipped  or 
fractured,  as  it  has  been  abundantly  near  the  port- 
fom  * lt  C ,'PP*‘1  *urfac*“  «*  »“»>n<h,  dense,  and  uni- 
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XuTB3  OX  TI1B  ABOVE  OHSEHVATIGK& 

Tlio  squan‘  omplojed  was  mode  bj  myself  at  tlu* 
PyramM  for  the  occasion,  out  of  some  of  the  well-pinned 
flat  deal  bars  contained  as  packiitg  in  the  100-inch  lines, 
box.  Tl«!  height  of  upright  was  41',  and  lungth  of  bar, 
60  inchea  I he  base  was  all  on  one  side  of  the  upright, 
in  the  L manner;  hence,  when  testing  any  particular 
joint,  and  reversing  the  square  upon  it,  the  tail-piece 
stood  on  different  portions  of  the  passage  lloor  on  each 
occasion,  which  might  introduce  some  error  from  want 
of  perfect  straightness  of  floor  surface;  the  chape,  mure* 
over,  of  the  pieces  of  worn)  forming  the  base  was  such 
as  to  prevent  the  upright  applying  quite  so  close  to  the 
wall  in  one  way  of  using  it  a*  tho  other, — when  the 
making  of  the  observations  accurately,  became  therefore 
rather  more  difficult. 

I had  hoped,  on  examining  the  square  when  first 

(app.  p-e) 
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mails  up  in  this  instrument-tomb,  Hint  it  was  true  nt  the 
top  of  its  upright  to  much  loss  than  0'1 , but  by  tlio 
time-  it  bail  booh  carriwi  up  to  the  Pyramid,  Ik  olieer- 
vationsshow  that  it  must  have  increased  its  error  to  O'] 
full,  each  way;  making  a difference  between  two  fu-ts  of 
readings,  with  tailpiece  re  versed,  of  0'20,  which  is 
probably  a greater  emrr  than  most  of  the  joints  tiifin- 
sclvcs  arc  really  affected  by, — always  excepting  tile  two 
r/Moai'- vortical  joints,  whatever  the  reason  of  their  being 
so  made,  may  have  been.  The  huge  differences  between 
this  corrections  for  lire  said  two  joints,  as  measured  with 
tbo  square  and  as  deduced  front  tin’  linear  measures,  pages 
16  and  19,  are  believed  to  lie  due  to  Ilia  nwaisuro  of  the 
square  being  taken  at  the  top  of  its  upright,  or  4 1 inches 
from  floor,  while  the  linear  measures  were  taken  at  the 
very  top  of  tho  wall,  or  47  3 inches  above  the  same. 

Alter  making  due  note  of  those  two  anomalies  it  will 
lie  perceived  that  there  is  a remarkably  inemna-d  accu- 
racy in  the  parallelism  of  the  wall  joints,  as  well  as  in 
their  perpendicularity  to  the  axis  of  the  passage, — than 
what  obtains  with  these  of  either  floor  or  roof;  where 
errors,  or  variations  exist  as  often  to  whole  inches,  as 
in  the  walls  they  do  to  tenths.  This  species  of  accuracy, 
too,  is  preserved  throughout  the  whole  measured  length 
of  both  walls,  notwithstanding  that  there  i*  no  effort 
apparent  to  luako  the  blacks  composing  the  wnlls  cither 
all  of  equal  sire,  or  to  make  them  correspond  in  large 
and  small  on  the  two  opposite  sides. 
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*°**1  »o  t»l  of  an  Inch;  vhll*  with  the  other  oietbed  the  retd  Inc*  for  the 
top  of  the  Joint*  w*re  taken  cm  day,  and  lor  the  lotUtu  perhaj*  on  aautltcr 
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on  the  a*  It  U lb«  only  roatbotl  that  rU  employed  to  toot  the  Jidau  of 


entrance  passage, 

Bmissiico  Or. 

The  present  beginning  of  the  entrance  passage  is  on 
I accident  of  dilapidation,  and  mischievous  destruction; 
hence  the  roof  ends  northward  at  one  distance,  the  walls 
extend  a little  farther  out  in  the  name  direction,  and  the 
lloor  a Rood  deal  farther  out  still ; the  latter,  moreover, 
beam  evident  markings  on  its  surface,  showing  that  the 
Walls,  and  therefore  the  passage,  had  once  extended  along 
Its  whole  length  to  its  extreme  upper  or  northern  end. 
liat  that  upper  or  northern  end  of  the  floor,  at  pr<  nut, 
is  probably  short  by  more  than  100'  inches  of  the 
original  surface  of  the  Pyramid  at  that  place. 

There  is  nothing,  therefore,  of  great  theoretical  impor- 
tance derivable  from  the  measured  length  of  the  whole 
passage,  as  nt  present;  though  much  mny  bo  deduces]  from 
attention  to  different  ]arts;  and  no  ono  with  an  ability 
to  appreciate  good  work,  can  look,  unmoved  with  admi- 
ration, at  the  extraordinarily  truthful  straight  lines,  and 
close  littmgs  of  the  wall  joints  near  and  about  the  pres- 
ent entrance.  This  feeling,  too,  increases  on  examining 
further  the  proximate  means  by  which  permanence  and 
solidity  were  given  to  that  special  masonry:  for  instance 
though  the  ixmsage  Itself  is  but  4 1 5 inches  wide,— tin- 
flooring  forming  it,  is  close  upon  400  inches  wide,  so 
that  if  that  broad  Bheet,  composed,  too,  of  the  boniest 
and  whitest  stone  in  all  this  part  of  the  building,  was- 
erts.s  levelled  only  tolerably  ot  its  own  side*,  the  emu 
on  the  sides  of  the  passage  must  liavr  boon,  to  linear 
measure,  microscopically  small.  And  when  the  truth 
of  the  floor  hod  been  thus  scoured,  the  firmness  of  the 
rest  of  the  pnssoge  was  obtained  by  a manner  of  build- 
ing,  lsost  represented  by  drawings,  as  below;  where  tlie 
front  view  dispenses  with  the  very  difficult  representa- 
tion of  tho  characteristic  dip  of  the  juwssgi:  southward 
at  an  angle  of  2C'3°  nearly;  but  the  side  view,  or  longi- 
tudinal section,  supplies  that  deficiency. —f See  Plat. 
24.) 

The  measurements  on  which  the  above  sketches 
have  la-on  founded,  are,  in  addition  to  those  idreiuly 
dctailed : — 


Thickness  of  basement  sheet, 

,,  rnaf-atorie,  , 

■Case  above  reof-ilooe. 
Height  of  triangular  hollow  under  arch- 

atones, 

Length  of  reef  sides  of  sufil  hollow, 
Height  of  vortical  line  of  the  two  lower 

arch-ateura, 

Pnpth  of  bellow  from  outer  face  of  ereh- 
atonoa,  . 

Projection  nf  stone  above  mof-vtone,  hori- 
sonlally,  or  nearly  so,  beyond,  or  north 
of,  face  of  arched  atones, 

Projection  of  roof-stono  beyond,  or  north 
of,  atone  share  it,  ...  , 

Breadth  of  door-hate,  .... 
„ roof-stone,  .... 
..  hoao  of  triangular  hollow.  . 


.=  29  to  80  inches. 

= 10* 

= ft)  at  outer  end. 
= 55  inch,-*. 

= 84 
= Ml 


as  4rt 

= a» 

= HSR 
a 147 
= 128 


These  measures  about  tho  so-called  false  portal  ore 
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very  rough;  and  the  sketches  have  been  partly  tilled  in 
by  reference  to  photographs.  One  or  more  pair  uf  arehed 
•tone*  formerly  existed  northward  of  the  present  act, 
as  testified  to  by  masonry  below,  in  the  form  of  almt- 
menta;  but  there  is  cm  visible  indication  that  there  arc  any 
more  seta  behind  Lhc  preaent  onea,  going  farther  into  the 
Pyramid;  and,  if  there  should  la-  anrh,  they  go  in  upon 
a homontal  line,  and  therefore  rapidly  leave  the  neigh- 
bourhood of  the  entranee  passage, — which  descends,  aa 
it  enters,  at  an  angle  20-3",  nearly,  below  the  horizon. 


ENTRANCE  PASSAGE, 

Srurr  Or. 

This  wo*  not  examined  farther  than  the  heap  of  sand 
and  atones  iixod  in  it  by  the  Arabs,  at  about  1 200  inches 
from  the  north  commencement. 

This  obstruction  occurs  just  below  Kluliph  A1  Ma- 
raoon's hole,  which  is  to  the  west;  the  forced  front  en- 
trance to  said  hole  being  from  a point  outside  the  Pyramid, 
•*“*  ?00  (')  inches  below  the  proper  entrance,  and 
inches  west  of  it;  very  nearly,  therefore,  in  the  ver- 
tical central  line  of  north  face.  On  windy  days  a certain 
amount  of  ventilation  goes  on,  between  this  forced  pa*. 
«go  and  tho  entrance  passage,— the  incline  of  the  hitter 

giving  it  a certain  amount  of  chimney  power, and  their 

pornt  of  connexion  being,  where  the  bulbous  inner  end 
of  the  forced  passage,  or  the  Khuliph's  hole,  breaks  into 
the  western  aide  of  entrance  passage.  Shortly  Wow 
that  point,  it  is  believed  that  tho  nuasonrv  of  the  en- 
trance passage  cesses  all  the  lower  part  being  excavated 
in  the  live  rock  of  tho  hilL 

l'ho  lower  butt-end  of  granite  portcullis  of  first 
ascending  passage,  as  it  appear*  in  roof  of  entrance  pos- 
sage.  is  most  noteworthy.  It  is  visible  now  by  a stone 

wa^S^SS.'TsW^.'S 

...dies  long  and  41-B  inches  breed,  and  rectangular  , but 
...  side  elevation  it  must  have  been  triaugul«, 
tho  northern  Hide  about  *7.  “ 

and  tho  southern,  . »»•  Jong, 

with  tho  base,  as  before,  about  ] 00  " 

The  , Kisition  of  raid  granite  portcullis  or  blodc  with 
regard  to  entrance  porasge,  u also  important,  and  retire 
more  accurate  measures. 

If  tho  position  of  its  butt-end  he  demanded  as  ref,  i 

«?£ 

Oa  WTwd*rn  lido — 

Northern  edge  of  butt. eml  of  graaii,  ^ 

sc 


Mtao, 


992-9 

10*1-5 

HUM 


Oa  Eastern  side — 


Northern  edgn,  do.,  do.,  , 

Southern  edge,  do  , do.,  , . , 

= 906*4 

= 103.7-8 

Mum. 

= 1014  4 

Mean  of  both,  or  centre  of  portcallis'N 
lower  butt-end,  distant  by  trui.n.rw 
line  to  axis  of  uiitranci*  (Misaage.  from 
beginning  of  flour  «d  same, 

= 10138 

llut  if  the  distance  on  floor  at  which  the  axial  lino  of  tho 
portcullis  block,  or,  which  is  tho  same  thing,  of  the 
liret  ascending  passage,  if  produced,  will  strike,— be 
demanded,  the  distance  will  be  very  much  less;  viz. : — 


For  the  mean . . rs  0684 

A»ii  dirtanee  at  which  Mid  axial  lino  ttrihe*  arit 
• •f  » u tracer  pawner-,  ine«aurrd  trA&»Ter>tdy  oti 

. • - = 976*6 

And  dut slice  at  vliicli  roof  of  entrance  psssogc  is 
similarly  struck = 093  3 


These  quantities  were  obtained  for  tho  means  bv 
small  special  calculations  of  the  following  measures;  not 
absolutely  accurate  ones,  for  the  roughness  of  many  of 
the  broken  surfaces  prevented  great  precision,  and  a 
constant  difference  was  found  la-tween  tho  measures 
east  and  measures  west. — (Sec  Plate  20.) 

The  loiters  refer  to  the  diagram  following 

MEASURES  CONNECTING  PORTCTLUS  BLOCK 
WITH  ENTRANCE  PASSAGE. 
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DISTANCES  FROM  BASEMENT  BEGINNING.  l«0±r 
SHORT  OK  ANCIENT  PYRAMID  SURFACE. 

Mcutirra  Metrora*  »jul 

„ * * • • . = 927*3  920*2 

?•  ,lr”  “p<hn.i,  ...  — 957*9  95«|  4 

J,*©cond  «...  = 9M-4  967  7 

*•  (or  floor  length  cat  by  fl„,r 
produced  of  lir»tiL»o  tiding 

9B7  2 
970*4 
976*2 
904  0 
99.74 
1023*0 


J. 

h,  flr*l  method, 
A,  second 
4,  . 

e, 

/.  . . 


= 0860 
= 9740 

« 974-9 

= 9070 

= 092  6 

= 10222 


SIZE  OF  LOWER  END  SURFACE  OF  PORTCULLIS 
BLOCK. 


Breadth  from  oaat  to 
or  north  wig*. 
Do.  da. 

Do.  dot 

with  edge,  „ 


wwt,  ucr.**p  upper 

middle, . 

Hcro«  lower  or 


= 88*36  -*16  = 08  20 
= 38*30  — *16  = 30*16 

a G8  22- *16  = 3807 


Mean.  38*14 
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Haight  of  leagth  on  eaitorn  (Mo.  F»t>,  !».  =s  4K  8 _ SO  = m-A 
- ,n=  4:1  _ -90=  ms 

n western  lidp, II.  = 4<.X . ,*3J  = m-A 

••  - ..  II,  = 47-0- -20s*  4«-» 

Mesa,  46  72 

Diagonal,  out  top  to  w.st  buttons,  . = (iti-p 

is  »«t  top  to  cnwt  U4ti  >111,  . ss 

The  longitudinal  surface*  of  portcullis  extending 
southward*  and  upwards  from  the  above  butt  end  snr- 
6wti — are  l*»rtly  visible  on  all  four  sides;  and  indicate, 
that  I be  ao- called  granite  |H>rteul|i»  is  not  a largo  shoot 
of  granite  sliding  transversely  to  the  axis  of  passage,  but 
U in  fonn  like  a cork  or  stopjier,  rammed  in  along  tbe 
axi*,  from  above,  and  tilling  up  all  tbe  bore  of  tbe 
passage. 

The  breadths  and  le  iglits  of  butt  end  being  inensnn-d 
with  tbe  Mi  nle  * Adie  25,'  have  been  corrected  oecotd- 
ingly.  They  still  show  a small  excess  of  length  over 
tbe  diagonals,  measured  with  1 50  A,'  hut  that  may  be 
due  to  my  having  U-en  misled  by  the  roun>ling  of  tin- 
comers  of  the  giunito  block.  All  tin*  otln-r  and  larger 
linear  measure*  were  taken  with  rod  *100  a,'  considered 
not  to  require  any  correction  for  such  purjsises  as  those 
which  are  here  being  iinjuind  into. 


FIRST  ASCEXD1X0  PASSAGE. 
Kr.iinr.iitv  1.1-17,  1KG5. 


CXlMMENrF.MKNT  of  tlC  iM  UI  s FOR  LENGTH  XT  ITS  PRESENT 

practh-ai.  lower  nxn,  on  Jtsr  auovc  hie  upper  m 

or  oitaniTK  t-oim.-t.xua. 

The  floor  of  this  passage  is,  if  trured  undemcath  its 
walls  much  broader  than  passage  itself;  as  is  most  easily 
to  ho  neeti  on  western  side,  wln-re  several  feet  in  length, 
from  portcullis  upwards,  of  western  wall  have  been 
broken  away  to  admit  of  entrance  into  the  paeeigo  by 
any  one  climbing  upwards  from  A1  Mamoon's  hole:  tlie 
original  position  of  the  removed  wall  is,  however,  still 
to  be  traced  on  the  floor  surface,  and  is  conformable  to 
the  jxsssagt*  itself  alcove  or  south,  and  to  the  breadth  of 
the  granite  portcullis  below,  or  north  of,  that  place. 
(Plate  5.) 

The  upper,  or  southern,  face  of  the  granite  ]H*rteullis 
is  very  broken  and  uneven ; it  i*.  in  fact,  altogv  tiler  a 
surface  of  fracture,  and  not  the  original  end  of  the 
portcullis,  which  may  liavc  extended  much  farther  up- 
wards and  southwards;  while  certain  large  fragments 
of  granite,  occasionally  with  parts  of  worked  surfaces, 
still  to  be  seen  ut  the  hottom  of  Al  Mamoon's  hole  just  un- 
derneath,—may  have  been  derived  from  some  former 
breaking  up  of  tint  southern  cud  of  partcullis. 

The  lose  of  the  present  upper  or  southern  end  of 
portcullis  terminates  in  the  uneven  manner  represented 
in  the  sketch  (Plate  5)  ; where  tiro  corrections  requin-d 
to  reduce  actual  surface  to  n straight  line  a u,  drawn  at 
right  angles  to  axis  of  gcusagt-,  and  touching  the  most 
ED1NRUH0II  ASTRONOMICAL,  OBSERVATIONS.  VOI.  XIII. 


prominent  part  of  the  portcullis  block,  are,  at  the  pliers 
marked 

1 so  1-1  inch 

2 = 00  „ 

8 = 1-8 

4 = 24)  „ 

and  6 a 3 1 „ 

Tilts  line  a a will  be  the  reference  for  linear  measutvs 
at  the  lower  or  northern  end  of  tirst  ascending  passage. 

TERMINATION  OP  MEASURES  POIt  U:NOTH  AT  Dt-I'ER,  OR 
SOUTHERN  mt  OP  rtRST  ASCENDING  PASS  A OR. 

At  up|ier  or  southern  end,  first  ascending  passage 
enters  the  Grand  Gallery,  i,e,,  the  second  ascending 
passage. — by  pussing  through  a vertical  wall  which 
makes  north  end  of  said  Gallery.  Poof  and  walU  of 
first  nsernding  passage  terminate  flush  with  said  north 
wall  of  Gallery,  but  the  floor  grasses  in,  and  extends  into 
Gallery  to  a distance  of  from  twenty  to  twenty-three 
inches,  preserving  its  stoop  ascending  angle;  so  that 
a vertical  section  of  upper  end  of  first  ascending  postage, 
ajip  ars  thus,  when  looking  nut. — (Sec  Plate  5.) 

The  floor  of  first  ascending  passage  is,  however,  marked 
liy  a joint  in  continuation  of  vertical  plane  forming  roof 
nnd  walls,  say  at  c,  which  will  therefore  be  made  tlie 
up|wr  reference  lino  for  linear  measures  of  the  length  of 
this  passage. 

SHAFT  OP  THE  FIRST  ASCENDING  PASSAGE. 

Tlie  stone  of  which  the  jfi/ttr  of  this  jxuuugr  has  been 
coin  posed,  is  excessively  hard.  and  has  acquired,  under 
friction  of  feet,  a s]»ctes  of  lutlf  marble,  half  flinty  sort 
of  polished  surface;  on  which,  a sc  lew-driver  would  not 
make  any  visible  lira-,  wlten  tried,  to  mark  tin*  end  of 
the  measuring-rod, — obliging  n black-lead  pencil  to  be 
used  for  that  pur|Kisi'.  Them  are  abundant  cross  notches 
cut  in  th«  floor,  to  keep  feet  from  dipping ; but  tbe  joint* 
themselves  are  not  very  good,  as  a rule;  though  occa- 
sionally there  wen-  some  so  excessively  close  and  fine 
through  parts  of  their  course,  as  to  lie  ipiitc  invisible  on 
cither  their  western  or  cosli-m  side*,  os  will  bo  perceived 
in  tlie  columns  of  measures. 

The  walls  ami  roof  uf  tlie  jtasxngn  arc  composed  of  a 
vety  much  softer  stone,  as  Professor  Greaves  remarked 
in  his  day;  and  they  are  delayed  and  exfoliated  away  to 
a lamentable  degree,  chiefly  towards  the  lower  eml,  so 
as  quite  to  give  all  that  |>art  of  tin-  passage  a rounded 
and  cavemens  character,  which  was  not  clearly  men- 
tioned by  Professor  Greaves,  anil  is  serious  if  it  has 
occurred  since  his  visit.  Towards  the  upper  end  of  the 
passsage,  the  original  surface*  uf  roof  and  walls  begin  to 
appear  again;  but  a considerable  portion  of  the  rouf  is 
cracked  longitudinally  along  the  middle. 

Tlie  walls  show  sometimes  vertical,  and  sometimes 
piT]»-ndicular-to  passage,  joints,  and  these  arc  now  nnd 
then  confusedly  interfered  with  by  parts  of  boriiontal 
courses  of  masonry,  Altogether,  there  is  smaller  and  less 
perfect  masonry  employed  in  tho  first  ascending  passage 
than  in  the  entrance  passage ; giving  the  practical  imprt-s- 

(app.  p r) 


Great  Pyramid  MBASUitFA 


r T2 


won  of  thefonnt'rl»oi»gaim,wiuM,rB8aryinoanof  comm  uni- 
ruling betwwn  tin'  cnlmnno  |Mumigo  nnd  Gram!  Gallery, 
ami  having  little  or  no  symbolic  importance  in  itself. 

Tin*  tutwHiuv*  were  more  treuldeitome  than  in  minuet; 
ptmngo;  foT  there,  daylight  generally  served  ; but  herv» 
in  first  ascending  ptuauge,  there  i*  not  a purtielc  of  day- 
light ; ejmdle*  hod  to  bo  employe'll,  nod  as  they  will  not 
stand,  but  slip,  and  slide  light  away  on  the  steep  floor 
— small  •nguliirbmckets  wore  fit  tod  to  tbomeasnring-rod ; 
m>  that  when  that  was  duly  held  fast  by  un  attendant 
Arab,  the  candle*  nnd  their  illumination  wore  preserved 
tdxiut  us. 
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rORTCCLLIJl. 

This  is  compared  of  a series  of  block*  of  red  granite  of 
«Iia]w  of  lire  passage,  viz.,  47*3  high  (transverse  to  axis 
of  passage),  and  41*6  broad,  and  have  been  pushed 
down  tire  passage  from  atmvo ; the  lowest  block  being 
made  with  a ' taper,’  and  the  lowest  [art  of  the  |KUwtgc 
similarly,  to  prevent  the  blocks  going  right  through  and 
into  the  entmneo  passage  below.  This  tapered  shape 
is  proved  by  comparing  the  above  measure*  for  height 
and  breadth  of  the  top  or  south  end  of  the  portcullis 
with  the  simitar  measures  for  the  lower  end,  aee  pages 
P 20  and  r21  of  entrance  passage  linear  measures,  via. : — 

bower  bott.i'iid  of  portcullis,  height  (transverse  to  its 


passage), 441 

Do.  da  breadth,  . . . = 88 1 


The  length  of  the  portcullis  from  lower  butt-end  up 
to  the  line  a b,  marking  ita  upper  or  southern  end  on 
the  floor  = 1 78‘8.  S«  next  section. 

TOTAL  LKXQTU  OF  FIIUrT  ABCESDINd  TASaAOB. 

This  may  ho  considered  as  made  up  thus  : — 


1st,  Shaft,  or  from  lice  a a to  tine  c,  . ,3=  1291 -2 

lid.  Portcullis;  or  (r.,m  line  a s to  lever  butt-sod,  = ITS* 

j and  3d,  From  middle  n t lower  li  i to  axis  of  i , . 

entrance  passage  in  A ( r 20  and  Plate  29),  . [ — 6*'f* 

8eo  also  Ftatn  25.  1532  5 

t If  these  three  quantities,  tlie  second  has  not  yet  been 
proved ; and  it  was  so  very  difficult  and  roundaliont  to 
measure,  that  [ do  not  attach  much  value  to  the  numbers ; 
but,  such  as  they  are,  they  were  obtained  as  follows. 

Standing  in  A1  Mamooo's  hole,  towatds  its  western 
side,  you  can  see,  looking  eastward,  a part  of  tire  upper 
or  southern  end  of  the  portcullis;  and  also  part  of  tire 
entrance  passage  vertically  under  it ; but  you  cannot  drop 
a plumb-lino  from  one  to  tire  other,  for  there  is  much 
projecting  masonry  between;  neither  con  you  see  tire 
whole  length  of  portcullis,  for  the  lower  juirt  thereof  is 
buried  still  in  solid  surrounding  masonry  : and  this  state 
of  things  is  shown  in  our  large  Plate  25,  in  elevation : 
and  partly  in  plan,  in  tire  upper  ligurc  of  Plate  26. 

The  difficulty  of  the  plumb-line  was  overcome,  by 
making  use  of  two, — one  hung  upon  tire  portcullis  itself, 
and  the  other  from  the  end  of  a square,  whose  base  was 
on  the  portcullis  surface,  and  whose  rectangular  arm  was 
m>  long,  horizontally,  as  to  carry  the  plumb-line  clear  of 
the  obstructing  matter  below.  It  was  then  tolerably  easy 
to  bring  the  eye  into  the  plane  of  the  two  plumb-lines, 
and  see  when1  that,  living  produced  optically,  would 
cut  on  tire  roof  line  of  the  entrance  passage  below,  or 
at  tire  [mint  0. 

Now,  that  point  c was  measurable  by  rods  from  the 
point  a,  or  at  where  tire  roof  surface  of  the  upper  paaeage 
met  the  roof  of  the  lower  one;  and  such  length  A c, 
must  be  geometrically  equal  to  a 1,  the  angles  of  tire 
possagr*  being  assumed  equal  and  op|io*ito.  Buts  n being 
thus  obtained,  and  found  = 1806;  wc  must  evidently, 
in  order  to  get  the  portcullis  itself,  subtract  u’=  50'2, 
or  the  distance  of  top  of  lower  butt-end  of  portcullis  from 
roof  of  entrance  passage;  and  we  must  add  on  thereto 
at  the  other  end,  the  length  n b’,=  48'5,  ao  a*  to  rcarb 
□n  roof,  a line  transversely  opposite  that  other  line  (s  u) 
on  the  floor,  of  brut  ascending  passage,  which  formed  the 
origin  there  for  measnre*  of  length. 

Wc  have  then,  finally,  for  the  length  of  the  portcullis 
oris',  180-5  — 50-2  + 48  5 as  178*8. 

Hence  the  length  of  first  ascending  passage,  on  its 
floor,  from  hack  of  portcullis  to  lino  c (page  P 2 1 ) at  top 
or  south  end  of  said  passage, 

= 125S1-2  + 178-8=  1470  0, 

but  from  roof  of  entrance  paaaage  (see  page  r 20), 

= 1291  2 + 1788  + 14  2=  1484  2, 
and  from  axis  of  entrance  passage  (see  page  r 20), 

= 1291  2 + 178  8 + 14  2 + 29-9=  1814  1. 
and  from  floor  of  entrance  passage, 

m 1291-2  4-  178-8  + 14  2 + 299  + 299=  15444, 
While  from  axil  of  entrance  passage,  as  cut  by  izzis  linr 
of  upper  passage  (see  page  P 20  and  Plate  26), 

= 1291-2  + 178  8 + 82  6 + 29-8=  15*2-4. 
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I!ut,  if  asi*  of  [lassm-c  bo  thus  adopted, there  must  be 
* further  addition  at  the  up)*r  cud;  f„ru  lino  produced 
“P™"1"  ('"'U  Hie  «ld  line  (there  on  the  floor),  anti 
liCTJwinlictlhiilj-  Ui  arm  of  passage,- will  fall  mwanlsor 
north  of  tlm  doorway  there;  and  by  a .[uuntity  of  about 
nukl"«  ‘bus,  for  full  .«vo/  of  t.ret 

aaci'iidinj*  |kw«;'c,  fmm  axis  of  entrance  |iil£Mi^nt  to 
ui.il.ltc  «f  doorway  at  south  end  of  raid  first  ascending 
luwsaij*',  r 

= 13*18  + IThS  + JJ.C  + :u  + 12  0 = |.-.tl -t  iocUm. 


HOIUZOXTAI.  PASSAGE  TO  QUEEN'S 
CllAMUKK. 

Tuts  lo.Tizoi.tul  buy  be  considered  to  la-gin 

d the  north  wall  of  the  Grand  Gallery;  and  trending 
there  due  south,  has  it,  first  portion  coincident  with 
or  hidden  in  said  largo  Gallery:  it  then  jsrnw*  under 
the  elevated  floor  „|  tlurt  Gallery,  and  continuing  on 
still  horizontal  (approximately)  and  southward,  renehes 
.«  room  called  the  Qqwn’s  chamber,  rniteting  it  on  its 
Moor  level,  and  at  tho  eastern  side  of  its  northern  wall. 
Hut  m tinier  that  such  coincidence  of  floors  muv  lake 
place  at  the  entrance,  the  floor  of  the  passap.  experiences 
a notable  depression  of  nearly  half  the  whole  height  of 
the  jiassape  at  ahout  1 7th  of  it,  whole  length  from  the 
aontlrem  oml  It  is  also  to  he  noted,  that  the  horizontal 
passage  only  begins  WsiWy  to  be  „ fsenge,  and  of  about 
lie  height  and  breadth  of  the  ‘ ciilninee  [.iisnag,.;  when 
dpasaes  under  floor  of  Grand  Gallery;  and  this  pl„c 

re  “ T‘  V7*  °f  tH"  "hnU  hat 

thef^noreh  ' r™""  l,a'1  '»««  "I 

floor  t,,Kl“  w cut  <J,r8  of  "m  Grand  Gallery 

froI"weJI:  !l  L'  l'^icuUr|y  noteworthy,  that  in  Koiil„ 
frjm  north  to  mm th  in  the  hnrizonUil  |iu».v  «. ..i:,;  • g 
'■nutations  are  observable  on  wall*  and  floor  ! ■ ' 

« about  150  to  200  of  distant  Zm  ^ 

increasing  in  amount  farther  southward;  nati  1 
Iwth  roof,  walls,  and  floor  are  covered  with  » T f , 
•hem  near  an  inch  thick,  brown  outsid  , whitc  i^ide  «°| 
of  almost  atony  hardness,  and  they  are  I,  , ' 
authors,  Gparry  cxereacenees.-  J ^ * ■<«» 

. These  saline  incrustations  are  allndcl  , 

tins  volume,  a*  well  as  in  TolM  i . ^C*  )crv  in 

eliemical  nature,  utode  of  form,.;  111 1 f"r  their 

here,  they  are  merely  mentioned" « 
to  applying  linear  measures  direct  to  th,.  L lT'  'ni""U 
Aurfiiro  of  the  stonct,  \rorkod 

For  the  *hape  <if  tin*  p duunn*  neftP  m 

at  north  end.  see  riate  3S;  „|so  PlumT?  'T'’* 
southern  end,  see  Plate  20,  For  the  whet  2‘  ’ "nJ  for 
very  small  scale,  ace  PlaVso”  " passage  on  a 
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Section  I, — Linear  Measures, 


On*-**vnth  of  tho  nWt.  . , , . — J|7«i 

South  loiigtli  uf  puMtr><  with  low  tarn!,  . . = 216  1 

north  1*  njttli  wiibmil  nW,  nt«<MiiriTi^  to  w#n 
pine*  of  tho  two  cuU  oir  in  Uraini  tiullerj  floor.  = 217  8 

BREADTH  AXD  II  RIGHT  OP  H0IU8O5TAL  PAMHAOK. 

Thc«i  measures,  when  below  50  inches,  were  taken 
with  the  * 35  Slj.lrr ' scale,  ami  have  Kail  0*1 1 subtracted 
fmm  them  for  iU  correction ; but  when  above  that  width, 
with  the  1 50  Slider,'  in  whieh  ease  the  readings  hare  not 
Iwh’H  corrected.  Roth  roof,  ei, lee,  ami  ltoor  of  thin  passage 
wore  an  uniformly  mated  with  more  or  less  of  the  Kidine 
incrustation,  that  the  measure*  am  probably  alwava  lesa 
than  the  original  troth  by  the  thickness  of  such  odven- 
tilioua  crust. 


The  original  height  of  northern  |<ortimi  of  above  paa- 
«gc  was  not  improbably  47'0  at  least;  the  difference 
between  17  0 and  the  numbers  above  being  due  to  the 
inline  incrustation*.  But  that  height  ia  what  is  measured 
off  the  floor  of  the  passage;  and  that  floor,  although  the 
aaline  matter  were  to  bo  removed,  it  rough  to  a degree, 
and  has  even  been  assumed  by  Mr  Pcrring  to  lie  the  casual 
surface  of  the  mere  course  of  core  masonry  of  the  whole 
Pyramid,  wliirh  is  nakedly  exposed  both  here  and  in  the 
floor  of  the  (Queen's  chain  1st;  ami  ho  alludes  to  the  round 
holes  (p,  p 24),  as  pivot-holes  of  tho  machines  used  in 
liAing  stones  at  the  building.  The  present  apparent 
floor  is  therefore  notin  a manner  an inftwM  feature;  it 
was  never  worked  true  as  a floor ; and  even  if  luusona 
were  to  ent  it  down  now  to  the  depth  of  six  inches  all 
along  (a  quantity  by  which  it  is  in  a manner  too  high, 
aa  presently  to  be  shown)  and  polish  it,  tho  material 
would  not  be  the  finer  and  more  precious  Mokattam 
atone,  which  forms  the  floor  of  all  the  other  ]«u«uigea. 
The  bringing  in,  indeed,  of  layers  of  that  species  of  stone 
to  the  thickness  seen  in  some  other  part*,  would  nearly  fill 
this  horizontal  ]«saago  up  to  ita  roof  or  ceiling,  in  fact, 
destroy  it  as  a passage ; and  yet  there  is  every  appearance 
of  roof,  and  walls  perhaps  also,  being  constructed  in  the 
fine  stone,  intruded  to  bo  durable  and  be  aeeu,  or  mado 
some  use  of. 

EDi.vnt'ncu  asTBoxontc.iL  ousebvatiox*.  vol.  xm. 
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Tho  floor  is  therefore  eminently  an  anomaly  in  the 
horizontal  jsisaoge ; and  if  measured  at  its  commeneement, 
is  shown  to  be  aix  inches  above  the  level  of  the  line  c, 
formerly  referred  to  in  measurements,  on  the  floor  of  the 
first  ascending  presage;  i>,  that  part  of  its  floor  whieh 
is  in  the  plane  of  the  north  wall  of  the  Grand  Gallery. 


The  measurements  were  not  very  accurate,  on  account 
of  tho  broken  state  of  the  upper  comer  of  the  protruding 
portion  of  ascending  floor;  but  slightly  assisting  the  pre- 
sent forms,  as  shown  by  tho  dotted  lines  in  the  above  dia- 
gram, the  following  measures  were  taken: — 

s c, « iaclinoit  length — S3  2 

SB, 4-T<?) 

c a,  or  horizontal  length = 21-5 

i>  B,  or  vertical  height  of  floor  of  horizontal  pas- 
sage above  c on  floor  of  first  asceading  passage,  = 6-0 

If  this  C'O  bo  now  added  to  vertical  height  of  horizontal 
passage,  forrocriygiren,  or  47'0,  we  have  53'0,  or  the  same 
os  Hie  rertieal  measured  height  of  south  end  of  first  ascend- 
ing passage;  and  both  top  and  bottom  of  horizontal  paB 
sage  will  then  bo  on  the  same  levels  as  top  and  bottom 
of  the  othrr  passage,  or,  which  is  the  same  thing,  a*  the 
north  doorway  of  Grand  Gallery. 

But  southern,  or  depressed,  end  of  floor  of  horizontal 
passage,  together  with  tbcwholc  floor  of  Queen's  chamber, 
is  still  1 4 0 Mow  the  bottom  of  said  north  doorway  of 
Grand  Galtery. 

(apt.  r-o) 


Great  Pyramid  Measures. 
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QUEEN’S  CHAMRF.K. 

Tin1  chamber  known  under  t lit n minis,  at  the  south  end 
of  the  horizontal  passage,  has  been  long,  anil  entirely,  an 
enigma  as  to  it«  objects  or  purpose. : it  is  nearly  m|uaiv 
on  flic  floor,  with  an  angular  naif;  an. I tile  eastern  wall 
lias  a large  and  sumptuously  constructed  niche,  of  the 
Grand  Gallery  walls  description,  but  with  a Ira*  nmnlwr 
of  overlappings  (four  only  in  place  of  seven),  and  it  is  not 
in  the  centre  of  its  wall  hy  a very  notable  distance. 

Tho  material  of  walls,  roof,  and  niche,  ia  a tine  whito 
limo-stone ; the  floor  ia  uneven,  and  apparently  merely 
the  general  masonry  of  tho  Pyramid,  so  that  the  room 
ia  in  fact  without  * floor  proper,  and  we  are  left  to  gpeen- 
Intc  where,  in  height,  the  upper  surface  of  that  would 
have  reached.  This  peculiar  condition  of  tho  chamber 
becomes  all  the  more  manifest  on  examining  the  struc- 
ture of  the  walls;  for  tiny  are  not  only  not  of  the  general 
masonry  of  the  whole  building,  but  are  in  advance  both 
o»  to  whiteness,  beauty  of  the  material,  and  closeness 
of  the  joint*  to  the  lining  of  any  of  the  pa**ngcs  yet  in- 
spected. The  joints  lire  so  close,  that  the  edges  of  Ibn 
two  surfaces  of  worked  stone,  and  the  filling  of  cement 
between,  are  eomprUable  often  within  the  thickness  of  a 
hair.  This  fact  was  noted  chiefly  on  the  west  wall,  where, 
too,  the  presence  of  cement  in  the  vertical  as  well  os 
horizontal  joint*  wns  duly  noted.  Elsewhere  there  is 
a difficulty  in  recognising  the  joints,  on  account  of  the 
half-glazy  coating  of  Balinc  matter.  This  sulwUnce 
must  be  regarded  os  a modem  exudation  of  the  stone, 
for  some  letters  scratched  on  the  north  wall,  with  date 
1824,  have  now  a raised  outline  in  the  salty  matter 
around  and  upon  them.  'Die  mlino  matter  was  also  seen 
filling  a fiasure  apparently  formed  by  injurious  pressure 
m the  west  wall.  In  ono  or  two  places  small  lKirtions 
of  the  original  surface  of  the  wall-stones  appeared,  and 
bore  trace*  of  having  been  onco  exquisitely  smoothed 
and  finished.  The  inclined  roof  stone,  apia-ar  of  a sim- 
ilar order  and  extend  100  inches,  more  or  less,  into  tho 
wall  or  substance  of  the  Pyramid,  U.  give  a linn  bearing 
os  shown  by  two  hates,  ju.t  unde,  tho  ceiling  worked 
by  Colonel  Howard  Vy»c  and  Mr  Perrihg  A Urv 
excavation  hole  has  been  made  in  the  floor  under  the 
niche  (by  Sir  Gardner  Wilkiiuon,  it  is  .aid,  searching 
for  Mummies);  and  another  at  the  hack  of  it  bv  varioo. 
parties,  chiefly  Arab,  i„  march  of  t™/^™ 
years  ; wlulo  on  the  south  side  of  tire  room  is  a trifl  re 

greater  comxtionH  than  theira.  1 urmS 
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Tlie  notfH  to  the  above  meosiin**,  Mate  tho  floor  to  l>c 
in  a very  disorganiz'd  stale;  pome  of  tlu»  «U1m  being 
higher,  or  luwi-r.tlian  others,  oiul  ull  very  rough  and  much 
broken;  Inwo  ot  wall*  o1a>  much  injured,  und  romere 
ivreletvd  uncertain  by  luirdened  dirt,  with  saline  incrus- 
tations, 

1 bis  mom  may  bo  considered  to  have  Boren  sides,  viz-, 
one  floor,  four  walk,  and  two  inrlined  roof-side*:  these  1 
not  able  to  measure  directly,  hut  they  may  1* 
deduced  from  the  above  mtaaureSp  and  staled  as  follows, 
viz.;— 


Lrihtflli  fr»m  E*M  to  W«t  (HmP  M floor>. 
UrotMllh  on  tlio  iodine,  , 


i 226-7 
: 120-1 


. ^ ^tter  *B  computed  aa  the  hypothemue  of  the 
nfitit-iiiiKted  triangle,  where  tho  vertical  = (52  0 (or  the 
difference  between  182  1,  the  mean  height  of  walls  at 
«u  er  w e ol  gable  end,  and  244-4,  the  mean  obsorveil 
nTlvm0'C"tro  of  K“UI!).  and  the  base  = 102  9 (or 
i , .u  ’ ^ “ t]lt'  “““  breadth  of  the  floor). 
1 -n  ol  inches  arc  a needles*  refinement  with  the 
itiT«!«  ,f.lrt  l'lLS  roo,,!’  especially  in  connexion  with 
'j  . uor  > “"d-  having  duo  regard  to  diagonals 

with  th'i'  I-"1™  V'8  r'a,lSukr  measure*,  a»  eompurod 
fi  It,  ' ”l"l?ri:l  s observed,  I am  iirelincd  to  take  the 

SSKvs  r*  ■»— — 
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Fl«»r,  East  and  W««t  «4>l<»,  foagtli,  = 

it  Nurth  »uii  South  M „ . . = 

Walla,  Nirtth  and  South,  longlli  of.  as 

«*  ..  bright  of,  . . a 

Wall*.  Euat  and  Wen t,  teugth  of,  . , =s 

.....  183 +•  1144  i 

••  • tnoaa  height  of.or ^ — J = 

Ito«if»,  North  and  South,  length  of,  . = 

••  ..  hr-wlth.  . , . s 

And  au^'lo  of  hie  • A rnch  <*f  roof,  oonapufetl  froio 

txuo  = 1026  and  prpMtd  ocular  = 01*0.  s 


*205- 
*i?6- 
236- 
I IW- 
206- 

214 

220 

110* 

30  8° 


Henoo  room  opeued  out  on  plane  of  east  aide,  may 
bo  represented  an  in  I Mato  30. 

Tin*  nurk  on  the  western  aide  of  tho  door  (in  Plate* 
30  and  29)  show*  a shallow  projection  of  tin-  alone 
material. 


Of  tlio  nidi-  above  represented,  the  following 
measures  werv  taken  on  February  20 ; but  are  rude  in 
the  extreme  toward*  tbu  higher  ]«arts,  as  1 had  then  no 
Udder  to  stand  upon 
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„ ft  tojr.  ss 
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Outre  of  liicht-  from 
eontinuatuiiiof  Koat 
wall,  or  roof,  ss 
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62*8 

43  3 (eat i mated} 
84 ‘3  ■!•*!!  in *n-d) 
26  3 f estimated) 
97  2 
466 


263 


Virol 

mrMim 

Sewod 

u,„ 

Hrt*as  of  pofTtui  a or/,  — 

mi 

m i 

«r.7 

..  - K"*  - - s 

SI’S 

at  * 

u e 

h „ for*,  . — 

!i«J 

7*  * 

1*  T 

m m dm 4 « 

m 

3'J 

..  • • 

»7 

»« 

S»4 

Komi  W (>'•>  h«4flu  of  BkAc. 

. 3 

!«■*  j 

Work  mail  el  i ip  of  niche,  originally  very  good  and 
true  ; the  inU-ndcd  depth  of  it  generally  seems  to  liave 
l>een  1 1 inches ; but  the  stun***  which  reach  back  to 
form  this  depth,  |M*m-tn»U*  some  35  inches  still  farther 
eastward  into  the  masonry.  A j notion  of  the  niche, 
just  above  a level  bank  or  long  shelf  about  38  inches 
above  the  floor,  reached  much  farther  bock  still,  any 
100’,  with  height  of  40-  j but  all  that  jwrt  is  BOW 
much  disfigured  by  modern  excavations.  These  are 
aliown  in  the  two  following  views  of  the  Queen's 
chamber  in  Plato  29 ; where  the  arrangement  of  the 
roof  and  wnll  lining  blocks  is  taken  from  Howard  Vyso 
anil  Perring's  views. 


GRAND  GALLERY. 

From  the  larger  space,  and  more  numerous  architec- 
tural features  in  the  Grand  Gallery  over  the  simple 
passages,  it  requires  much  examination  of  the  nature  of 
each  end,  before  attempting  to  measure  the  distance  of 


p 27 

one  from  the  other.  We  shall  also  do  well  to  look  just 
now,  only  to  the  lower,  or  flour-ward  portion  of  cnch 
end, — leaving  everything  with  regard  to  the  upper 
portions,  whether  of  north  or  south  ends,  to  a separate 

section  for  height. 

Entering  then  the  north  end  of  Grand  Gallery,  by 
the  first  ascending  jKutmgc,  we  enter  l Imre  by  a door- 
way 532  inches  in  vertical  height  (53*5,  first  measure, 
and  53  0,  second  measure),  and  42*2  inches  brotul,  »>., 
whew  not  broader  on  account  of  manifest  injury ; and 
these  measures  un>  taken  on  the  north  wall  of  Grand 
Gallery,  which  is  vertical  for  a certain  height  upwards 
from  the  floor. 

The  breadth  of  that  wall,  or  end  of  Gallery,  is  about 
82^0  (81*7  to  83  0)  inches,  and  tbo  lower  storey  of 
Grand  Gallery  progress®*  always  at  that  breadth, — 
except  in  so  far  as  its  very  lowest  part  is  filled  up  on 
either  side  by  the  ramps  or  aide  benches  of  stone  ; and 
these,  for  a vertical  height  of  23  inches,  contract  the 
breadth  to  about  42*0  inches,  or  the  same  approxi- 
mately as  the  first  ascending  prangt-  and  its  doorway. 

The  floor  of  the  Grand  Gallery  may  be  considered  to 
begin,  with  the  protruding  (southward)  portion  of  the 
floor  of  first  ascending  passage ; and  if  continued 
thence  would  run  along  the  base  of  tho  ramps  the 
whole  way,  up  to  the  upper  or  southern  end  of  Grand 
Gallery. 

Hut  in  such  cose  there  would  he  no  communication 
to  the  Queen**  chamber.  A long  part,  therefore,  220 
inches,  of  the  inclined  floor  has  been  removed,  and 
that  space  lias  been  dug  (in  a manner)  vertically  down, 
preserving  the  breadth  between  the  rani}*  as  its 
measure  of  breadth,  and  continued  downwards  until  it 
reaches  the  level  of  six  inches  above  the  baso  of  north 
wall  of  Grand  Gallery.  (See  fig.  on  page  p 25.) 

lienee  the  first  part  of  the  floor  of  Grand  Gallery 
*mt*  to  casual  observation  to  be  level ; but  the  level 
part  is  no  portion  proper  to  tbo  Gallery ; and  is  so  much 
as  six  inches  too  high  for  its  beginning.  This  state  of 
things  may  generally  lie  apprehended  from  the  dia- 
grams of  l*lato  27  ; which  are  also  constructed  to  give 
uu  idea  of  tho  five  holes  in  the  vertical  sides  of  the 
chink  leading  to  the  Queen's  chamber,  and  of  the 
entrance  to  the  well  Tho  well  (Plate  27)  U one 
of  the  most  pecutiar  structures  in  the  Pyramid,  and 
forms  a rather  dangerous  place  of  stumbling  at  the  first 
entrance  into  the  Grand  Gallery  : the  square  hole,  how- 
ever, in  the  floor,  is  not  that  of  the  well  itself,  but 
only  the  beginning  of  a horizontal  passage,  some  28 
inches  deep,  and  85  long,  leading  straight  away  west ; 
and  then  and  there  only,  plunging  downwards  to  form 
the  voTy  well  Further,  the  hole  spoken  of  os  in  the 
floor  of  Grand  Gallery,  is  rather  to  one  side  of  it,  being 
within  the  limit#  of  the  western  mmp,  which  has  been 
broken  away  at  the  place,  for  the  purpose.  In  fact 
then*  is  every  appearance  that  tlic  entrance  to  the  well 
was  once  completely  closed,  by  the  continuance  of  the 
mmp  along  the  WMton  side,  similarly  to  what  is  now 
seen  along  tho  eastern.  Under  such  circumstances. 


Great  Pyramid  Measurer. 
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stranger*  would  have  psi&icil  through  tile  drum]  (IuINtj 
without  wuwjvHting  any  neighbouring  well,  or  roncoalud 
]a«»g4f  of  any  lei  ml  ; ntul  it  mvnis  pnilxihli*  lli.it  it 
must  hart'  been  opened  l»y  nu  n aaci-mJiitg  the  well  fiom 
it*  entrance  below  anil  bursting  open  it*  closed  lump- 
atonc  ; wlu'ti,  thunk*  t»>  the  extraordinary  strength  of 
the  cement  employed  in  all  the  joint*,  a portion  of  tin* 
add  atone  was  left  sticking  in  the  north-west  mmcT  of 
the  Uallen*.  where  it  may  still  be  seen,  testifying  to  the 
uiice  cnmph'tnm  of  the  rump. 

The  measures  (February  18-22)  on  which  the  draw- 
ing* of  l’late  27  depeml,  arc — 
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Rut  raves  Fomr^.  . . Height  vortical.  . 

••  • Hrrntllli,  . , 

rasingo  to  Qiioob's  chamber.  ItoigtiC  vertical,  . 

•»  n Urradlkj, 

(•rand  (Jullery,  lSroa-tltli  over  rnrnj#.  , , 

>»  ..  hot  ween  rumps,  , . 

“ •.  in  ’ dug-out ' Terticid  depth 

leading  tv  Queen's  chaiu* 
her,  .... 

North  end  of  flor*.  Height  nfshvolutc 
cut-nff,  . , , 

and  89  ft 

h LtfTi^th  on  the.  incline  !o 

■ccumt  cut  off,  . , = 4U-5 

and  40-8 

••  «•  It  (light  of  aecoTul  cut-off,  = 0 0 

„ . « •»  Same  on  opposite  aiitn,  . — tKI 

Uorizontnl  dleUacc  from  North  wall  of  Urand  tiollery 
to  North  end,  nr  shsolntn  cut-off  of  floor,  . a 1904 

'Itwtwacc,  computed  from  abvrc  for  anirb 

*^5**  1 8 . , , f m ^ a 

Inclined  distance,  given  hjr  •umiiiingamali  mcasnrra 
oonncctcd  «Uh  the  flvo  hde*  on  either  tide  within 
tho  above  length =2f,MJ 
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Tlio  five  side  holes  a.  b,  c,  <1,  e (»«e  Plato  27),  ou 
<uwt  sitle,  muiisurv  llmu : — 
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Tlio  holes  urn  worked  very  ntil.  Iy ; and  pickmarka 
are  viuihlo  iitwattlu ; some  of  them  have  alou  been 
iui«  hievous]y  enlarged  in  park. 

Hie  Hides  of  the  hole*  nil  deviate  from  lieing  truly 
vertical,  and  allVct  a slight  tendency  towards  the  posi* 
tion  of  being  at  right  angles  to  incline,  thus : — 
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Tlic  live  hole*  on  the  ml  side  uiensure  thus  : — 
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Ibese  hole*  uro  worked  very  rtidely  ; pick-marks  arc 
v isihle  internally ; and  large  injuries  to  the  adjacent 
stones,  and  edge*  of  the  boles  externally,  have  been 
committed. 

rhe  side*  of  the  holds  deviate  from  true  vertical 
directions,  slightly  towanls  being  perpendicular  to  in- 
c ,n<''  *°  *'i‘h  hole  b,  north  side  requires  for  cor- 

rection to  vertical  — O'  4 ; and  with  hole  r,  its  south 
Side  requires  for  correction  to  vortical  = I 0. 


- o^viu  MU  ur  1*11  A >L*  UALLLin 


(FsantrsKv  22.) 

A |mii' ip,  feature  at  this  part  is  the  grand  step, 
wl,  ,1,  rtre,  all  .cress  the  Callerv,  and  interfere* 
CIV  ’ ,art  <>f  tllc  »mps.  The  stop,  once 
" i ' T'v"V*now  *a,lu'nl-d.lv  fissured  in  two  places, 
nd  rnuel,  broken  away  .boat  the  middle,  as  indicated 
u»  too  Several  sketches  of  Plate  31. 

(l-i  raukturea  on  which  the  plan,  nml  elevations,  both 
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set 


front,  and  for  either  side,  in  the  Plate,  are  founded, 

stand  thus 

Breadth  of  Grand  Gallery,  abore  South  doorway, 

••  South  doorway.  , . 

**  •*  in  hrnkon  pUc«*  Wcat- 

Height  of  doorway,  on  Ea»t  TiXl’  ! id  h 

'•  Weatrido,  . . . s «:| 

Ifonitintol  knjrth  of  gTrat  on  Eant  *J«lo. 

North  to  .South,  Q0>7  fc,  61  0, 
ifc».  do.,  on  Wt>*t  aide,  . . . ! 

Vortical  I bright  of  groat  atop,  at  North  end,  Ka.it 
*ldo.  3.V8  and  8&  V,  • . 

Do.  do..  Wool  aid#,  , , t t | 

DwUoce  from  joint  28  to  fcuth  wall,  idc«g «»t. 

lino  podocod.  and  on  E**4  side,  . . s gi.i 

Do  do.,  ou  West  t Ido,  . t = 81-8 

Tlieee  tiro  last  measures  are  important,  because  they 
, 0 to  l*  added  to  what  will  presently  be  measured 
aJon«  the  whole  Gallery,  to  (fire  it*  full  length  : they 
art,  also  ml  her  dillicult  to  detennine,  a*  well  on  account 
nf  the  interference  of  the  corner  of  the  gn  at  step,  aa 
the  error  of  rectangularity  of  the  joinU  28,  and  the  ode 
above  it  Hut  although  Hie  ramp  itself  end»  north  of 
tile  step,  ita  joint  line  produced,  rvapjK'Sjs  visibly  alrove 
the  step,  and  On-nee  extends  to  the  south  wall  of  the 
Gallery,  Some  minor  mcasurva  connected  with  this 
feature  are  thua 

EASTERN  stDE  OE  SOfTlI  EX II  OK  OllASD  GALLERY. 

Hertaontsl  distance  from  8outh  wall  of  «• 

*f'j»p;trancv>  r,f  ramp  joint 33.3 

Vrrtic,|  height  attaint'd  by  it  on  the  South  wall,  = |fi  6 
nolo  in  South- £ut  corner,  length.  21-5  and  212,  = 214 
••  ..  breadth,  6 2 and  0 0,  = 61 

*•  m depth,  ft  ft  and  ft-ft?  s ft  ft 

wt-ftERx  rtdb  or  norm  end  op  aiuxi>  oaileuy. 

Horizontal  dittany  from  South  wall  of  ws*rew*r- 

^ anc*  of  rump  joint — 83.4 

Vortical  height  attained  by  it  on  tho  South  wall*  =*  17  0 
Itiito  in  South- West  earner,  length.  20-6  to  21  <►  a 20-8 
« „ breadth,  67  to  ft  8 = 6 8 

11  depth,  6-0?  = ft  Of 


<iurici*r  externally;;  others,  agnin,  of  the  wall-joint*  orw 
abaorbtHi  tti  rertoin  stone*  in^*rto.l  vertically,  or  nearly 
»o,  over  every  ramp-hole,  excej.ting  only  the  north  hole 
and  that  next  to  it;  and  the  jointa  of  these  inserted 
stones  are  not  very  good  : — 
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but  depth  doubtful,  on  account  of  hard  dual. 


GRAND  OALLEBT,  LENGTH  OF,  ALONG  THE  EAST  SIDE. 

(F*b*ita*t  21,  22,  1868.) 

Measured  with  nxl  100  a,  carrying  brackets  for 
candles : at  first  the  rod  was  held  from  slipping  by 
hand,  but  was  afterwards  attached  to  a cord,  drawn  up 
and  clamped  at  pleasure  to  a peculiar  wooden  anchor 
fixed  in  a ramp- hole  above  it.  (See  Frontispiece.) 

The  measurement  was  made  on  the  wall-jointa  where 
they  meet  the  ramp. top;  these  joints  are  generally 
good,  and  perpendicular  to  the  incline ; but  some  of 
them  are  unfortunately  concealed  by  a bard,  brown, 
stone  liko  salt  incrustation  (something  similar  to  that 
in  Queen’a  chamber,  but  usually  thinner,  harder,  and 
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GRAND  GA1.LERV, 

Lin i it*  of.  ayoa  WtM  4*1*  Ortnuar?  21,  S.  IWw).  lioog 

lariii-w*.  flMtip-llCK. 


r 30 


Cheat  Pyramid  Measures. 
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north  wall,  to 
rasnpN — • 


U.tol  length  of  Grand  Gallery  from  , 
•outh  wall  measured  along  surface  of 


comer,  of  the  upper  horizontal  surface  of  the  groat  step 
at  the  upper  anil  south  end  of  the  Gallery,— is,  twenty- 

eight  on  either  side. 

( If  these,  all,  except  the  two  on  the  great  step,  and 
the  <«*>  lowest  or  northernmost  on  etfAcr  side  (<>.,  four 
at  the  north  end)  liave  a piece  of  stone  let  into  the 
wall  vertically  over  their  middle  ; the  height  of  such 
inserted  piece  lacing  usually  18',  anil  breadth  13‘; 
while  the  depth  or  thickness  in  one  particular  case 
where  a neighbouring  fracture  enables  it  to  be  seen,  is 
about  10'  inches. 

The  holes  on  either  ramp  are  always  opposite,  or 
nearly  so,  to  each  other. 

The  following  measures  of  the  ramp  holes  were  only 
taken  once,  excepting  a few  checks ; though  the  general 
nature,  character,  nuinher,  and  position  of  the  holes 
were  observed  again  and  again.  As  touching  the 
numbor  too,  which  has  been  variously  stated  l>y  different 
persons  as  from  twenty-live  to  twenty-eight, — the 
method  of  mensuration  adopted  on  this  occasion  will, 
it  is  hoped,  put  any  mistake  in  that  feature  within  the 
power  of  any  on©  looking  over  tbo  figures,  and  assisting 
themselves  by  the  general  symmetry  in  size  and  distance 
observed  throughout, — to  correct  for  themselves.  • 
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Those  hole*  are  cut  in  the  cm.,.  . 
rather  rudely,  and  hnve  their  ul,  ^ Dtxt 
(See  Plate  37  and  i>W  31)  **  "°W  m“ch 

Their  upper  and  lower,  or  north  and  ,n„.t.  -a 
cut  nearly  vortical,  certainly  fat  from  at  rich  Sl° 
il»e  general  inclino  of  the  Gallon'  • the  i‘° 

holes  (vertical)  varies  from  eight  {„  of  lll« 

hably  as  influenced  by  'UAe*  t'"* 

Their  number,— including  one  at 
inside  comer,  and  another  at  the  «uth-we7  ^ 
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Section  I. — Linear  Measures. 
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Thcw  measures  show  without  doubt  that  the  Grand 
Gallery  in  broader  towards  middle  and  upper  or  southern 
end  than  at  the  lower  or  northern  end;  and  this  pre- 
vail* equally  with  the  breadth  between,  and  Unit  alsive, 
the  ram)'-  The  much  more  notable  contraction  of  the 
breadth  higher  up,  caused  by  the  mvrlatf/iwj*  of  the 
"'alia,  will  lie  given  further  on. 
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The  above  observation*  were  taken  with  core  to  avoid 
fracture*  of  wall,  or  wearing  of  floor* : matters  that 
might  easily  have  increased  any  of  the  above  return*  by 
0 3 to  0'5,  and  sometime*  even  TO  j without  specially 
calling  attention  in  themselves. 

At  each  spot  selected,  generally  for  the  goodness  of 
the  rumps  at  that  ]»art,  the  measurement  was  verified 
at  the  time  as  being  enrtninly  within  0 2 of  the  troth. 
This  leaves,  as  may  be  noticed,  a variation  in  the  sue 
of  tho  ramp*  along  the  run  of  the  Gallery  as  a measured 
fact ; and  also  that  the  height,  taken  perpendicular  to 
the  incline,  is  greater  than  the  breadth,  by  the  quantity 
very  nearly  of  1 inch. 

Along  nearly  the  whole  distance  from  400  to  1800 
of  western  rump,  and  occasionally  along  eastern  rump, 
there  are  longitudinal  parallel  scratches,  forming  almost 
a lairder  or  specie*  of  intended  ornament  following  the 
direction  of  the  ramp ; they  arc  inflicted  upon  and 
along  its  upright  edge,  close  under  the  top,  and  toward* 
axis  of  Gallery.  Rut  although  tile  very  same  line*  are 
traceable  far,  they  do  not  extend  the  whole  distance, 
being  more  or  less  gradually  replaced  by  other* ; they 
may  therefore  lie  merely  the  accidental  scratches  caused 
by  rough  and  heavy  bodies  having  once  been  slided 
along  the  sloping  floor. 

vertical  iikk.hc  or  grasd  ualury, 

(M  ascii  1-11.  186S.) 

Measured  with  Sliucr-sculc  of  400. 

Thi*  element  of  the  Grand  Gallery  has  always  been 
a difficult  one  to  travellers  with  limited  apparatus,  on 
account  of  its  enormous  proportions,  and  the  tilt  or 
1 incline  of  both  floor  and  ceiling,  together  with  the 
darkness,  had  air,  etc.  But  I had  had  specially  pro- 
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l«rod  for  the  work,  by  Mr  Cooke,  a trunk  or  300  incites 
long  (funnel  in  throe  piece*,  but  fixed  together  inside 
the  Pyramid),  and  fiirmslad  with  an  inside  (minted 
sliiler  of  100,  capable  of  being  pushed  up  from  la-low 
from  0 to  Oft  ; while  the  foot  of  the  trunk  was  formed 
by  a long  stool  peg,  and  levels  were  applied  at  the  sides 
to  test  vorticalily.  The  inode  of  working  was, — that 
two  men  held  the  apparatus  vertical,  or  made  it  so  by 
reference  to  the  levels  ; I then  pulled  the  string  which 
raised  the  slider,  until  it  touched  the  roof,  and  clamped  ; 
in  which  state  tlio  whole  structure  was  lowered  on  the 
upward  inclining  floor,  for  me  to  rood  oil'  the  scale. 
The  differences,  at  different  parts  of  the  length  of  the 
Gallery,  are  greater  than  I should  hnve  exis  ted  ; and 
may  ho  due  partly  to  the  roof  Is-ing  formed  of  slabs  get 
at  a tilt,  each  of  them,  te  the  general  incline,  like  tiles. 

The  mean  of  the  whole  will,  however,  probably  lx. 
pretty  accurate ; for  there  is  no  constant  error  of  the 
apparatus  amounting  to  a sensible  quantity;  seeing 
that  one  of  the  readings  registering  350‘2,  being  directly 
tested  on  the  great  nut  by  the  known  100  n,  was  proved 
to  be  by  that  = 350' 17. 

Tile  height  sought  to  1>C  measured,  being  thu  vertieaJ 
height  between  sfo/>/ny  floor  and  rlopiug  roafl% — a Urge 
correction  is  needed  at  jart*  near  the  north  end  of 
ualloiy,  where  the  sloping  floor  has  been  ent  away,  au<l 
there  is  only  the  horizontal  floor  of  Queen’s  chamber 
passage  at  a lower  level  to  refer  to.  Tn  such  cares  the 
elements  of  correction  are,  the  distance  from  the  north 
"lill,  and  the  angle  of  the  GalleTy  ittaumed  «=  20°  18' 
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ROOr  or  ORASD  0AUJ!RT. 

(Mabcu  1,  1B65.) 

Examined  the  roof-etone*  of  Crand  n n 
strong  light  from  below,  and  nude  their^  T’  !?  “ 
north  to  south  s 30.  olr  nu|nW  from 


Of  these,  the  lost  nine  towards  the  south  are  abso- 
lutely black  with  smoke ; those  preceding  them  towards 
the  north,  arc  only  |sirtiully  bUck.  The  stones  are 
manifestly  of  unequal  lengths,  and  the  tile-angle  at 
which  they  sot  to  the  general  angle  of  the  passage,  is 
by  no  mean*  constant ; it  was  particularly  mark.nl  at 
the  fourth,  acventh,  and  tenth  from  the  truth.  Look- 
ing  up  from  lirlnw,  the  absolute  cut-off  of  north  end  of 
Grand  Gallery  flour,  was  found  to  point  to  t'3  of  the 
roof-stones,  measured  from  the  north  wall  of  Gallery. 

aRAS'P  GALLERY,  ovr.lll. AflUNCS  OF,  AT  K0II7U  ESP. 

Noticed  with  regard  to  these  overlappings,  that  the 
first  one  of  the  side  walls  above  the  ramps,  though 
making  its  due  compression  in  the  width  of  the  north 
end  wail,  is  not  developed  on  that  end  as  an  end-over 
kipping  ; wherefore  north  wall  goes  up  higher  in  plane 
of  door  tluui  it  otherwise  would  do. 

Noticed  also,  tliat  when  the  end-overlappings  of 
north  wall  nrr  develoji.nl,  their  under  surfaces  follow 
the  general  incline  of  tlio  Gallery. 

Tin.  shape  of  the  wall  at  the  highest  overtujiping  of 
north  end-wall,  where  there  is  evidently  a largo  forced 
lede,  I could  not  examine:  the  figure  indicated  in  the 
diagram  by  dots,  is  from  IVrring's  largo  views : also 
the  groove  above  the  thud  overlapj.ing,  measured  from 
below.  (Sec  plates  2ft,  32.) 

Tins  groove  on  either  side  did  not  cateli  my  eye ; 
e.t  that  may  have  arisen  partly  from  much  of  the  over- 
laj.j'ing  which  it  belong*  to,  having  been  recently 
broken  away.  Yyae  and  Perring  say,  * For  the  long 
( fftooves  running  on  each  side  the  whole  length  of  the 
, passage,  it  is  difficult  U.  assign  a use  ; they  are  roughly 
, a,id  therefore  could  not  hnvo  been  used  for  a 
, *lidi,,S  platform,  for  which,  at  first  sight,  they  appear 
, . alb  J.  Purlmps  they  were  made  to  receive  a scaffold- 
, lnc  ''’r  *be  workmen  employe. I in  trimming  off  tbe 
Sides  Of  the  passage.’  To  this  I may  add,  that  tbe 
poevo  ta  represented  so  near  the  bottom  of  iU  over- 
lajqung  sheet,  tliat  there  was  little  strength  loft  to  sup- 
p".  any  weight ; and  ns  tbe  grooved  portion  has  to  a 
Kira  extent  perished,  without  any  strain  living  put 
ril'w  i.l  Vlv  a,naut  reganl  it  as  anything  connected  witli 
' 1"L'’  rn^ll'r  with  some  symliolic  meaning. 

..  samo  authors,  who  had  more  opportunities  than 
y . er,m,,n,  *inco  tire  building  of  the  Pyramid,  to 
. ?PI".'r  Part8  of  Hi"  Grand  Gallery,  and  are 
. r*-1?  1 *le  listened  to  with  all  respect  for  facts, 
i tL.y  ' y°/'  ' '*  bas  teen  laid  on  a flat  hod  at  tire 

• V10  PJU,8ar!'‘ ! but  a settlement  towards  the 

. . ■ ' , . buven  the  roof-stones  the  angular  direc- 

staml  tb " 'f  * -C  ®"urc-’  f cannot  altogether  under- 
tire  pt~,  2f“  °f  paragraph,  combined  with 
irenemlli  l"-  ,m<!t  lod  °f  funning  the  roof*  of  jwssages  ; 
far  over  tb5  'n*  BU'nca  8Pa""ing  all  across  them,  and 
of  eloi  ro  Wf!,B  °n  cithl!f  ride"  but  1 had  no  mean, 
aHDosn.ee  "K  l!  r*1*  rioscly,  and  can  only  sjnak  bv 
*Pl>aaiunces  judged  of  from  the  floor,  as  to  'each  * tilJ’ 
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corner  of  a roof-rtono  really  throwing  a bIuwIow;  and 
that  Um-K!  were  thirty -six  of  them,  in  plant  of  the  thirty - 
onr  indioatni  l>y  Huwnnl  Vyso  and  Purring,  and  thirty 
in  the  l'rench  work. 

The  further  niunsures  I wn*  enabled  to  take  from  the 
floor,  of  the  overlappings,  are  as  given  Mow. 


O RAS'D  OAU.IRT. 

ZmJ-artrlmpfimft  ■>/  «l  Kiibtm  kmp  e*4  oil  Noara  Wall. 
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OVERLAPPING*  Op  O RAND  GALLERY  AT  &OUTIIERN 

on  erren  end. 

This  U]>|h.t  or  southern  end  differs  in  many  details 
from  t]n>  northern  end,  as — 

1W,  the  lowest  si>lo  overlapping  U developed  on  the 
end  wall,  together  willi  all  the  rest. 

The  under  surfaces  of  all  these  overlappings  aro 
level,  And  nut  following  the  incline  of  the  Gallery. 

&/,  Tho  end  wall  is  not  vertical,  hut  impend*  or 
hangs  over  the  great  step,  u,  kerns  towards  tho  north 
by  a i|Uuutity  of  about  1°. 

n»is  circuruHtonco  ruay  render  the  heights  measured 
at  this,  tin*  south  end,  always  rather  small ; while,  again, 
at  the  north  end,  the  difficulty  of  eliminating  fully  the 
slope  of  the  under  surface.*  of  the  cnd-ovcrlappings 
may  have  mode  them  there  rather  too  great.  {See 
l'lates  32  and  28.) 

COIN  BURGH  ASTRONOMICAL  OBSERVATIONS.  VOL.  XIII. 
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.V  A— The  somber*  la  n«  dimtJy  Bcawtil. 
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• l-arcr  mmfr  nl  nt©7fa|'j40|i  much  bruirn. 


i JjKTKr  i4w*  of  t&u  osvri«[.|.,i^,  frost  ha  lower  edge  upward*  brUro 
•*»t:  arid<xiefita<a<Jri(i|«Bg  timfca,  m of  water  racaylng  UIM  [Oar*  bai* 
HTTtfatty  i|r.»*  frun  It. 

1 Altar  Ur  |lr*i  n»i  Inrhi*  or  ao  Troti  the  marli,  to  »«7  long  ■ ptrUos  *t 
till*  i-i  rrlKTtilnr  » Imikm  away.  u«t  no  goad  mrauire  ran  W-  nHainrd. 

llobllul  «v«ilip|ot^,  iwiKlitiM  lonr  illi  U vliliii  11  award  Vyaa  arid 
Peering  litTe  j4jced  thdr  Ungliuiliatl  cmra.  H<mi  tuu&dwcaj  b*ae»l- 
dwntly  ukrr.  pt«r«  net  their  rttjr.  (5«  Hale*  3J  and  JR) 


ANTECHAMBER  AND  ITS  PASSAGES. 

(March  14,  15.  1805.  | 

Floor,  fmen  Korth  end  of  gTt«t  ilcp  nl  the  top  of  Grand  Ooll<Ty, 
<m  111  rough  the  amber  aod  passage  beyond,  into  King's 

cliamlwr  i,m»'  Plate  S8.) 

The  joint*  of  this  floor  nil  go  right  scros*  it  from  East  to  West 
wall  ; tho  floor  io  horizontal. 
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Great  Pyramid  Measures. 


Flonr-jolnti  cm  Wut  aiitn. 


I>i«tasck  Uuu  iu  mu*  iu»i  or  Amnuim  I'amagc*. 


The  northernmost  granit*  stone,  a»  from  126  6 to 
.V  . "J.41*0  ll!wVo  P*as*ge,  is  about  0-3  in  level  aboiv. 
the  two  limestone*  preceding,  ami  the  two  granite  stones 
following  it;  and  the  last  of  them  is  about  0 8 below 
the  level  of  first  atone  of  King’s  chamber  floor. 


axtechamiieb  axi>  its  pamai.i*. 

9'ioor  or— CtatfiMtA. 

Huaiitm*  or.  ftlnrv  S«r.  at  dtflemt  part*  of  Ha  la*ih.  fn»  KortH  e 
of  ertas  al«p  «<  Grand  GaAcrj. 
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To  Traci*  broktn-av-ir  W«t  wtJl. 

| Bctwnrn  the  Iran  «nrj,nt  - 

«snsrjsssr*a 

prnf<r.  *** 

( nwr  eiunilfd  hr  brtadih  at  » ic  «nii' 

Hire.  10  f„„  U.;W  .le™,  liu  t7^i.  h" 

UK  n*e  M In  Ih.  u,  J.  ,rr , I*e  •« 

I Itm  U»>  to  2-V7,  's'm,U 

L lUwu™  niI.  «,,,  i™. 


A'-fl— The  I»rta  shaded  in  Plat*  33  «...  _ 

W,th  earned  lines,  represent  granite  - 
me*,  limestone.  The  two  walU  ,’nd  fl  th.*Wflfc 
•■egin  their  respective  granites  in  th  fluOT  J°  Iw‘ 
plane;  but  all  other  festal, M uf  joi‘^  “me  «rtieal 

Si  -■  *• » *5r  ■£££  StK 

with  the  base  of  the  ^U^^JTin 

are  as  follows B‘ron  ,n  th*  above  plan. 


tWKfcnliii;  of  the  granite, 

Hcrtbtiisir  of  ruUoiln  lUfi  Iftji 

, Xartfc  cajffic-  «f  Aral  pliMCr,  j 17*7  j 174  ft 
L ^ I 1 44 

*****  ..  ..  1*1  it  IM4 

j ^nlictli.vAf  Mtmiiiiiuiir, 1 :v*r. ' /ojii  ^ 

I I * «* 

fou,»  - ..  NM4  9MI 

71 

I Ln4  «<  in  fl ,„r,  , . j vjti-n  HO  + j 
| iWKttmJisznf  :;v>n ! ajo2 

Of  .Virlbini  i**rt  >•(  ulna-  |Kiaia^v.  or  near  great  step— 
stit'i,  ami  bvciiltb  = 41-6. 

Ana  of  Soull.t  rii  |«.trl  «»t  al*  .v«*  ^iinairf.  nr  m ar  King**  chamber — 
II*  igbt  s -l«4i  in  -fU'l*.  *m!  brfRiltli  = 41*4. 

lhi.s  very  peculiar  little  antecluimbcr,  which  find* 
itseli  rather  north  of  tho  middle  of  the  abort  horizontal 
passage  leading  from  the  Grand  Gallery  to  the  Kings 
chamber,  has  a much  greater  width  than  the  passage, 
oven  m the  part  which  is  somewhat  increased  by  the 
^ mul th  of  tho  aide  depressions  in  the  floor.  But  the 
lull  width  of  the  antechamber  due*  not  appear  in  the 
]>  an  previously  given  of  the  passage,  except  by  certain 
dotted  lines,  because  the  lower  two-thirds  about,  of 
ie  room  are  filled  in,  on  the  oast  and  west  aide*,  by  a 
thick  wainscoting  of  granite ; hence  the  full  width  of 
ie  room  is  only  clearly  visible  near  the  ceiling,  and  is 
Uion  found  to  measure 

S?l?s?*i,B02it4  ,r‘r  khoxo  "«*»*•*«•»*  = «ftO  to  6ft  3 

“J*® ‘p «nc»*nre»  fmm  North  to  South— 

fce*r  hast  jj6.a 

sad  Hear  West  116  S 

•opTnsarEastilila.  . . * a 116-2 

1f  lb'’ r'’”"1  fro'“  Auer  to  relling  vw«- 
^ ni'Cn-uluiE  (u  ihn  mere  or  lr»  Siuiiidi  paitkm 
,.  " ‘7  . , . from  1404 to  ItM 

Urounfrrence  uf  w.Us,  under  ceiling.  . . = aeS  I 

wi*  a of  *G‘2  Iwlow  ceiling  on  cost  side,  *nd 

* °.n  V,c  ^ ,u,c'  ,bo  »b»Tn  Width  of  65  2 is 

suddenly  decreased  to  i 14  an.l  42  0 by  tbc  sort  of 

,l  \ TrnlIl-'°°*  mentioned,  rising  from  the  floor  up  to 
ll!e  ir"'Tlnll™ed  46  3 »7-5  from  the  reding. 

. “A  ‘ W,;lt  l 16  “eti"  increased  to  481  in  tbc  ports 
b,■;twer^,  3a  <>  nnd  116  0 from  the  north  end 
of  |»  Z011*  ^ towiuds  the  sooth  ; for  within  three  limits 
1,'  Ct{  m bru*'i  grooves  were  originally  cut  out, 
htve  1“  ‘I  namnr  I,ilaat,!re  belw«n.  iS*  pdasters 

uftcr  chin  i " ° ncar  ^"  “unphrtoly  knocked  away,  chip 
alter  chip,  by  specimen  ulcere. 

pnsralCv  °f,'ht  *nt<xba®W  in  the  coum  of  the 
• c '“hfutned  from  the  following  numbere, 
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amongst  which  are  market!  some  details  which  will  be 
iwagnisod  in  Piute*  34  and  33. 

Mka*i  km  nr  « h.4*.  kmk  fir-uni  or  Attmuivku. 
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Referring  now  to  the  targe  opening  oat  of  a!!  tlw  «tje* 
of  the  antechamber,  Plate  34,  we  may  ulnle  : — 

Of  ***1**9.  It  i*  of  granite,  in  thro*  looctlia,  fruni  North  to 
South,  ruoanuriog, 

tlw}  l«k 41*6 

JM a-fi 

R* 88*6  Dearly. 

Of  tho  AWA  m?//,  it  («  of  liiaeslone.  rtmjrh  with  |iickt&ark«; 
and  in  throe  c«  tinea.  measuring  fruta  the  top, 

• . * . . b 29*0 

2*1 a 856 

M 

Whole  height  from  floor,  including  doorway  43*6,=  149*8 

breadth  at  top,  — ^fro 

..  inside  erranite  wainscot,  , . = 41-J 

l>*  |'th  from  ceiling  to  granite  wainscot  on 

East  side 44.2 

Depth  from  celling  to  granite  wainscot  on 

Wnet  si*le,  87«8 

Of  the  So*uh  spoW,  it  it  entirely  of  granite,  except  the  tepmeat 
C«iuree.  which  is  120  deep  of  linn-stone, 

Whole  height  from  tlr»,r  surface  to  ceiling,  = 140-4 
„ bottom  0 i side- hollow#  to  tin..  = 162  6± 

Ilroidth  at  top. <15  2 

Bread Uk  elsewhere 4h*l± 

In  this,  different  from  its  congener  the 
North  wall,  where  Iho  bread th  m 41  *7  only.) 
This  acMith  end  irnll  is  chiefly  mwirknMe  for  the 
ilisputcil  'four*  or  ‘yfrv’  vertical  lines  of  many  author*. 

They  are  actually  and  really  four  (4)  in  number ; 
and  are  deep,  straight,  vertical  groove*,  which  sub- 
divide the  apace  from  east  to  west  aide,  at  the  level  of 
any  eye,  symmetrically  into  five  parts.  (Mates  34,  35.) 

Their  depth  =:  2*8,  and  their  breadths,  taking  them 
from  east  to  west,  are — 

Near  th«  top  =88,  4 0,  4*0.  ami  4 0 
And  near  the  bottom  vs  3 4,  3 8,  3 6,  and  3 3 
Tlicir  shape  in  cross  section  U<iug  somewhat  [ximlxdic. 
Measurod  from  cast  wall  near  top,  nnd  therefore  above 
the  granite  wainscot,  their  central  lines  are  distant  there- 
from  17*0,  27'4,  37*9,  and  47*9  respectively,  and  near 
the  bottom  = 9*1,  19*6,  29‘6,  and  39*7  respectively. 

The  grooved  gmnite  Btone  is  much  lUsurwl  and 
broken  away  below.  (See  Plates  34,  35  and  28.) 

Aoisf  tro//,  all  c omposed  of  granite,  except  the  small 
stones  marked  L : — 

Whole  height  from  floor  to  ceiling,  . , , = 149*3 

„ length  from  North  to  Sooth,  . . . = 11C-3 

Height  of  joint  of  firat  conn*.  above  floor  surface,  s=  43*7 
Height  from  first  to  aooond  course,  or  top  of  granite 

wainscot , , , — gjP4 

Height  from  second  to  third  course  01  ceiling,  . = 482 


The  granite  wainscoting  of  this  wall  is  12  0 thick 
from  w»ll ; but  has  four  broad  groove*  cut  back  upon 
it,  4 0 deep.  Of  these,  from  the  north, 

Thi*  lot  i*  ISA  Un»d,  and  r ir«ml«  over  fran  !»-*  to  M0  tram  X.  wall. 

w*»i*s  rro  „ „ too  %g  n c 

ihlr-4  il-a  „ n onto  tot 

aMfevum  „ „ Hi  Ut  1160 

or  U»  Saudi  Wall. 

The  inten-ening  spaces,  or  ribs,  or  pilasters,  nro 
3-6,  5-0,  ami  5 -3  broad  neapecttvoly,  but  are  now  broken 
uwuy  for  by  far  the  greater  part  of  their  height.  The 
lirst  groove,  however,  is  only  cut  to  a depth  of  39  4,  or 
to  bottom  of  granite  leaf,  which  spnnB  the  room,  leaving 
solid  stone  wainscot  or  wull  under  that ; whilo  the  others 
nil  go  down  to  uhout  three  inches  under  the  floor. 

Ilorf  irnll,  all  composed  of  granite,  except  the  stone 
marked  l. 

Along  the  southern  edge  of  the  northernmost  of  the 
two  granite  stones,  next  under  the  ceiling, — is  an  ap- 
pearance, partly  of  a had  joint  trelgo  and  partly  of  a 
lUttish  curved  beading ; ranking  n sensible  difference 
from  all  the  ordinary  joints. 

This  west  wall  differs  mainly  from  the  east  wall  in 
lmvingn  higher  wainscoting  (higher  by  8' 7);  and,  in 
the  tops  of  the  three  southern  flat  grooves  (4‘  doep) 
having  three  semi-cylindrical  hollows  cut  straight  back 
to  the  wall,  through  the  remaining  8'3  of  thickness  of 
the  granite  wainscot.  These  semi-cylindrical  hollows 
have  a milins  of  curvature  = 9.  The  first  flat  vertical 
groove  from  the  north  descends  only  to  the  bottom  of 
the  gmnite  leaf— 

*t»4  1. 11-1  lim.it,  „.t  cneofft  from  retto  ST  t tma  S.  .lU 

tin  seat  rt r „ statu  or-r  ,. 

thtni  rt « ,.  me  to  I'l-i  „ 

forth  as  „ asTtuiiae  „ 

leaving  the  projecting  ribs  between  them,  in  the  few 
places  where  they  at.  present  exist,  in  breadth  — 37, 
5 '3,  and  5'4  respectively. 

litis  west  side  wall  is  also  noteworthy  nt  present,  on 
account  of  the  forced  passage  made  from  its  lower  north- 
west comer  to  meet  north-air  channel  from  King’s 
chamber. 

TUB  ‘ GRANITE  LEAP.’ 

In  the  antechamWs  firat  groove  from  the  north, 
is  to  be  seen  Greaves’  ‘ granite  leaf,’  or  the  ' portcullis' 
of  many  authors.  It  is,  in  thickness  from  north  to 
south,  on  east  aide  = 13 ’4  ; nnd  on  west  side  = 16-0; 
crossing  the  antechamber  from  east  to  west  in  two 
courses, — whereof  the  lower  is  from  27  '5  to  28  0 high, 
and  the  upper  from  18'0  on  the  east  to  23'3  on  the 
west,  the  upper  surface  of  this  upper  stone  being  very 
rude  and  fractured.  Furthor,  the  lower  side  of  the  whole 
granite  leaf  ia  437  above  the  floor,  and  the  upper  side 
67-0  nearly  below  the  roof.  (Sec  Plates  34,  35  and  28.) 

I had  concluded,  before  visiting  Egypt,  that  this 
granite  leaf  could  not  bo  a portcullis ; because,  if 
lowered  to  the  flmr,  it  would  not  came  near  enough  to 
the  door  to  atop  it  up  local  examination  proved  this 
idea  correct ; for  the  space  between  north  wall  of  ante- 
chamber  and  north  surface  of  granite  leaf  is  21  inches. 
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no  that  a man  can  easily  stand  between ; and  he  could 
also  cosily  clamber  over  Mid  gmnit*!  leaf,  if  Icnvenkl  to  the 
floor.  Hut  it  liux  not  been  t*>  lowered  ; and  cannot  he, 
without  ito  groove*  in  the  east  and  west  wall*  being  cut 
lower  than  they  aw  by  437  inch**,  for  it  slnnds  on  linn 
granite  and  limestone  at  that  height.  Tho  granite  leaf  is 
moreover  rrwcnteil  into  it*  place,  ami  wedged  in  after  a 
fashion  from  tho  north,  the  groove  being  1 inch  brooder 
than  the  stone.  The  groove,  a*  visible  above  the  gnuiite 
leaf,  up  to  the  top  of  the  granite  wainscot,  is  nmaikably 
ufi-tl,  truly,  awl  gin  oof  hi  if,  nuiift  in  tf*a  *oli<l  yfauite. 

•So  much  care  could  hardly  Iwvr  Itcsn  taken  to  intro- 
duce, once  and  for  all,  two  stones  which  ever  after  were 
to  have  l**un  fixtures;  and  the  present  uppeamner-s  are 
certainly  in  favour  of  their  Wing  intended  to  slide  up- 
wards again,  rather  than  downwards.  For  what  pur|»nse  t 
Perhaps  to  disclose  some  secret ; and  it  is  woU  to  call 
prominent  notice  to  the  mined  ornament  on  the  upper  of 
the  two  Atone*  fanning  the  * leaf it  is  something  like 
one  of  the  rudimentary  handles  on  later  sarcophagi,  and 
a moBt  uniqno  thing  certainly,  throughout  tho  whole  of 
tho  Great  Pyramid.  It  is  of  the  following  sbapa  in 
elevation  and  vertical  section  ; and  is  7 inches  brood 
and  7 high,  measured  »n  its  wcond  surface,  ot  that  next 
the  wh<de  stone  slab;  and  15  inches  high  and  5 bn  ail, 
m&isurcd  on  its  hmt  or  outer  surface  ; 1 thick,  and  has 
its  lowest  line  5 inches  above  the  joint  between  tho 
lower  and  upper  stone.  It  is  further  I G from  w«t  wall 
and  18  from  east  at  its  boundaries,  or  10*5  and  21*5 
respectively  at  iU  centre.  (Sec  Plate*  34,  35  and  28.) 
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Jlriyht a ml]  measured  from  floor  n»  it  was  at  each 
|Kiiut  concerned ; without  correction  for  angle,  or 
for  position,  risen  or  sunk,  of  floor  stones.  Angle  was 
tried  by  long  clinometers,  and  believed  to  Ik*  hori* 
rental  within  0*5  degrees  from  N.  to  S. ; but  this 
result  w»a  involved  iii  the  greater  emirs  of  position,  or 
rise  and  fall  of  tho  various  stones  comprising  the  floor : 
the  northernmost  granite  atone,  or  that  from  1 26'6  to 
ITS’9,  being  about  0'3  inch  alovo  both  the  two  (ime- 
atoues  preceding  and  the  two  granite  stonea  following  ; 
and  the  lost  of  these  ia  about  O H below  the  level  of 
the  first  stones  of  the  King's  ehamber  floor. 

Tint  King’s  chamber  floor-stones  ate  also  risen  and 
sunk  variably ; and  the  ono  stono  there  referred  to  for 
the  antechamber's  floor,  is  O t 5 below  the  mean 
circumferential  stonea  of  the  chamber  now,  as  indicated 
l>y  tho  heights  of  the  lower  course  of  the  King's 
chamber  at  dillVrvnt  places,  and  assuming  the  first  wall 
course  there  to  be  level.  Therefore  the  northernmost 
granite  floor  stones  in  antechamber  may  be  from  O i to 
0 05  too  low;  and  the  other  parts  form  of  antechamber 
floor  from  0 8 to  1'25  inch  too  low. 
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Special  Meabuhkk  and  Means  in  Axncciuj(n«. 

Wholo  room  : breadth  at  top  = 05*0  to  66*8  = 66-2 

..  lengtli  „ K.  = 

.,  „ W.  — - 

«•  n floor  £.  = 

„ height  ss  „r  awnv, 

Breadth  within  flat  vrrtiral  cttwypa  in  mnit« 

48*0.  48  1.  48  0.  and  48  I,  , . =48*05 

Breadth  within  the  ordinary  normal  w*JI»,  41*46, 

41*0,  40*8.  412,  41*4,  41*4,  and  41*2,  . =41*21 

Granite  loaf : 

Tliicknoas  from  N.  t<»  8.  on  F.iut  aiiio  =s  16*4  1 ,,  _ 

„ . » Weal  =i«oi=167 

Height  of  lower  ■tnw\  27*5  to  280 

..  tipper  atone,  broken,  18  to  28  5 ; 
extend  np  to  31*0 
Broadth  E.  to  W.,  41*21  * * oponly  between  the  walla:  ani 
48*05  A»  x inwardly  in  the  groove*  of  «aid  wall. 

Bow  <m  leaf : 

Oil  op|p*r  ataDQ,  it*  loweot  Line  6 inrhc*  above  bottom. 

« .,5  high,  6 brood,  and  1 thid 

externally. 

••  „ 7 high,  7 broad,  joinlnj 

stone. 

Its  centre  19  6 from  W.  wall,  anil  21*6  from  List  walL 


= 27  8 
its  groove* 


KING’S  CHAMBER. 

(Uakl-ii  II.  IS,  18, 19.  20.) 


The  difference*  amongst  the  above  measure*  are 
chiefly  owing  to  tho  error*  of  floor-blocks,  or  effect*  of 
modern  dilapidation. 


Fryth  of.  or  from  East  to  Wot  Wall, 
floor  lord— 

Firrt  hum  a.ru,  on  March  11. . 
Swiod  „ M 

Fmt  _ March  18. . 

H-ecoail 


along  SoulA  si  tie,  noar 

- . . a 4128 

. . . a*  41248 

• . . = 412-6 

. . = 412  7 


Sonth  tide  mean. 

And  oloag  .Y.rlk  Mi  l.*  ■ 

First  measure.  on  March  II, . , . 

Second  „ .... 

ftrd  „ March  18, . . . 


= 412-C0 

. = 412-4 
. = 4126 
. = 412-5 


North  aido  mean.  ss  412-6 
Mean  length  for  whuto  room,  = 41244 
Urtadih,  or  from  North  to  Sonth  wnll— 

Near  hut  Sliie.  first  menanro,  • . — . gofl  4 

- Moond  „ . . . s,  206  2 


Ea»t  aido  mean,  =s  2*18 
Nonr  Went  aide,  tint  meaanre,  . . . = jobT 

Mean  breadth  for  whole  room,  = 2*1 8 
IMofonoU  Floor— 

From  Snath- W«t  to  North-Eaat  com  ora.  . c 4620 

North-West  to  Sonth-Eoat  . , s=  461-8 


Mean  measured  diagonal  floor. 
And  samo  enmiratad  from  ildea, ) 
4126  and  206-8.  . 

Ihoyonoh  of  Foot  moll — 

Law  North-East  corner  to  high  South-East, 
lara-  South-East  corner  to  high  Novth-Eait 
(•ublrncting  1-6  for  bole  in  low  South- 
East  corner) 


Mean  diagonal  for  Eaal  wall. 

And  samo  ooinpotoil  from  breadth  > 
amt  height,  206  8 arid  2*0  1,  | 


Ihi.j  n o'r  o f ITesf  moll — 

Low  South- Weat  corner  to  high  North- WeM. 

Bubetrncl  1-0  for  a sunk  floor  stone, 


» 46) -7 
= 481-3 


= »'■! 


as  310-0 
s=  iHK<  6 

= 809-0 


at  3104 
1-0 


3004 


I-ow  North- Wo, t to  high  South- Weal  cannot  be  measured 
by  reason  of  deep  bole  In  floor  in  low  North-Woat 
earner. 


UINEILtL  PltOPORTIOXa  or. 

This  fine  room  is  entirely  constructed  in  polished 
granite,  and  nppran  rectangular  everywhere)  tho 
general  measures  of  it  are  as  follows ; either  by  the 
400-inch  slider,  or  tho  100  \ and  100  u rods  : — 

Ihigkt  of  floor  to  oeiling,  granite  both,  but  the  floor-Mocks 
aen*i  bly  disarranged  from  mutual  level — 


Xoiix  North-ciftAt  atsjfle  of  room,  . , 

. = 2308 

ttiiiMli*  nf  North  alilit. 

. = 229-7 

..  North' Wont  angle. 

. = 229  2 

.,  &.iith-\Vf*t  . 

. t=  229  9 

•»  middle  of  Souili  aide,  . . . 

. = 229-6 

„ Boutli-Rkrt  angle,  .... 

. = 2308 

••  K»rth  Eiwt  angle,  repeatwl,  . 

. = 230-8 

Moan  height, 

b 230-1 

I.I'INBCHGII  AHTitONOMJCAL  OWSEJtVATTOJfH. 


The  dingo nnla  of  the  north  and  south  walls  were 
unfortunately  rather  too  long  to  measure : there  is 
however  overy  probability,  ftora  angular  measures  sub- 
sequently taken,  that  they  are  as  nearly  rectangular  and 
parallel,  a*  arc  the  cast  and  west  walls. 

kino's  chaubkm,  mion  or. 

Hi  is  floor,  though  once  exquisitely  level  in  polished 
granite,  and  greatly  praised  by  Howard  Vyao  and 
utbera  for  it*  remarkably  close  joints, — i*  now  much 
decomposed  as  to  some  atone*  being  higher,  some 
lower,  than  others,  by  a total  quantity  of  more  than 
an  inch.  An  effect,  one  is  inclined  to  think,  resulting, 
possibly,  from  earthquake  action  aubseqoently  to  tire 
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large  excavations  in  the  m-ighlxiurliood  of  this  room, 
carried  ou  both  by  the  Colonel  and  Signor  Catiglia: 
and  it  is  worth  while  to  record  here,  tlut  Mr  Sopwrth, 
in  his  A'ohs  ou  mentions  finding  the  house  of 

the  engineer  of  tho  railway  between  Alexandria  and 
1 aim  half  ruinous,  in  lteceralier  185C,  from  a then 
recent  shock  of  earthquake. 

The  blockx  of  the  floor  are  notably  arranged  in  six 
grand  stripes  crossing  the  length  of  the  room  : but  they 
are  not  equal  in  breadth,  Tho  joints,  measured  in  the 
usual  manner,  give  the  following  results  (see  Plate 
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Die  ' coffer'  stands  upon  tho  open  floo,  of  it,: 
without  apparently  any  mark  thmuff,  itf  ‘^.r< 
anytlung  to  prevent  its  being  nuslicd  „h  * P 
It  is  nevertheless  most  probably  still  very  Zt  iuTnj 


I position,  for  its  place  is  very  similar  to  tliat  of  the 
I sarco|diagrts  mrnA-  up  to  its  top  in  the  floor  of  the  large 
] cliumlwr  of  the  second  Pyramid.  But  the  place  evi- 
dently has  been  tomtahaf  disturbed,  for  tile  south  end 
of  coffer  is  tilted  up  on  a stone,  a black  jasper  pebble  of 
modern  pushing  in,  and  about  P5  high  ; the  coffer  is 
also  nearer  the  north  wall  than  the  south  by  20  inches; 
and  is  further  askew  on  the  floor,  ao  that  north  end  of 
west  side  is  nearer  to  west  wall,  than  is  the  south  end 
of  same  side,  by  2"fi  inches  ; the  distances  measured  in 
direction  of  coffer’ s sides  being  thus 


Bontli-Esst  corner,  from  South  wall. 
Booth-  Went 


North-Kont 

North- w,  -t 
North*  Wr*| 

South- Wcit 


North 
" »» 
West  „ 


. = 6*0 
. = 67-U 
. = 47-7 
. = 4S  « 

. b ;*s 

. = .76* 


KING  S CI1  AMBER,  WAI.LS  OF,  GENIltALLT. 


lire se  walla,  by  many  persons  thought  the  chief 
triumph  of  the  Pyramid-builders'  architectural  skill, 
frurn  the  iineness  and  i-rcnness  of  the  joints,  are  also 
symbolically  remarkable  in  being  com|Kised  of  five 
honrontal  courses  which  run  round  and  round  the  room, 
of  the  same  height  everywhere,  and  ail  of  them  of  equal 
height  with  each  other  to  01  of  an  inch,— with  only 
tho  single  interference,  viz.,  that  over  the  doorway,  to 
make  its  roof  very  strong,  there  is  an  enormous  block 
introduced,  equal,  throughout  its  length  of  123*7  inches, 
to  exactly  /rco  of  the  courses. 

The  './Irene**'  of  these  courses  is  all  tho  more  note- 
worthy, because,  while  it  seems  to  have  been  calUd 
n ntion  to  by  the  huilders,  in  the  four  deep  lines 
Which  subdivide  the  a]nco  over  the  antechamber  entrance 
o ua  room  into  .lire  portions,- — many  travellers  have 
n <n  that  the  number  of  courses  iu  the  Kings 
chamber  is  sue;  IUKl  others,  our  only.  (See  Plate 


* vi  null 


. , , . are  they  tire,  but  ull  these  five  are 

cqua  height,  viz,  47-0  inches ; for  though  the  lower 
/**]  “I?™™;  on  b°inB  measured  off  the  floor,  to  be 
„ " ‘“'Ties, — -yet  the  hole  which  exists  in  the 

lb,.  C,!r"(T  oP  tbe  ®°°ri  enables  one  to  see  there 

tint  lb  * ' "Ct!°"  oP  *b,!  md  to  |iereeive  and  foci 
ini-1  * oP  lowest  wall-course  goes  down  five 

oin  ZlVZ'  k'Vd  of  tb('  before  it  come*  to  a 
skcti-1,  'i  !cn,  rt*tl>  on  limestone,  os  shown  in  a 
of  Plnte  37°  **  ***  I *Tn«,  and  to  bo  seen  in  one  corner 


of  each  course  , T ni“,lure<1  tho 

height.  -,ii.  , tbon  eomjiared  tlie  sum  of  thei 

great  measuring  ’"t*’1?  ’’"S1*1  Piously  given  by  th 

upper  cuuT^Z'Tti  .'"‘A  U0t  ^“"8  oble  to  reacb 

placing  ib?  , glT,®  t trm  «n>y  by  eye-cstimatior 

•applying  cvc^tCgCiLin  KT*  th 

rou'/fineto  of  t)„.  « . 1 tbrect  measure  : th 

modern  disoigau^d  r^f  *“  ‘°  * 


Section  I. — Linear  Measures, 


p 39 


Vanm  kiiobt*  tit  Wm  Core**  m Kmc'*  Cn  >«■»,  am  vuiriu  m 
pirrraavt  MUtTiiiM  ww  mow  mi  emuc*  man*, 
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Tbo  above  table  can  leave  do  doubt  of  the  number 


of  courses  being  five,  or  a characteristic  Pyramid  mini- 
Iht  t and  ua  respects  their  equality  of  height  round 
orely  aide  of  the  room,  that  must  have  cost  a great 
eifurt  in  many  waya ; for  elsewhere  in  the  Pyramid, 
and  as  more  particularly  seen  in  the  granite  lining  of 
King  filed  re's  tomb,  if  the  object  was  to  build  a wall 
surface  merely,  the  architect  simply  built  a good  sur- 
face, and  oared  not  what  the  sires  and  even  heights  of 
two  adjoining  stones  were,  so  long  as  the  joints  be- 
tween llretn  were  close  and  true.  Tile  argument  there- 
fore follows,  that  something  more  than  a good  wall  was 
wanted,  or  that  something  further  was  intended  to  be 
symbolised,  by  these  /try  courses  in  the  King's  chamber. 

Each  of  the  above  five  courses  is  formed  in  the  run 
of  its  length,  of  many  blocks,  whose  lengths  are  various ; 
and  apjwrently  therefore,  symbolically  unimportant. 
I measured  the  lengths,  however,  in  tbo  three  lower 
courses ; and  aui  enabled  now,  by  the  kindness  of  Mr 
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Tho  brarkrU  on  two  »cU  of  imintarn  of  tbo  tliini  con  roe  call  attention  to  a cjoo  of  corUt  tx  blunder,  either  of  mine,  or  Mr 
lligli.’s;  hut  which  of  the  two,  it  is  new  left  to  sulue  third  uUerrcr  to  detenuino. 
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t.)  al  l tli.-  ni.-i-itr  c.f  all  liv.-,  as  taken  *-.,n 
ifl.  r 1 had  l II  1-y  Mr  All-. II  < ..-i-t-nit.  Mr  Iii.di-  A 
eompirisnn  l.i-  H- I I ■ . r-  svitli  min--,  I hmitgh  th-j 
li'nv-  liM  .-..tu-ses,  will  indie  .* .■  lit i'  possible  limits  „f 
- nor  irl.ue  hi-  Main!  aI.Hn-  I Inv.- Ich  l to  lay  own, 
l.'ltt  111  - ir.i  '1-.'ln-K  lll*l • v,  I V «|il-,  uit- 1 a-./  vr. -it;,-. 

' -'liif-'  l illy  ill  111—; ir  -.niit-.-d  lengths  for  d.-iemiiniiigtlii 
tv ln.lt  Itii-tli  of  any  "f  lit.-  tv. tllii. 


KlDUIlKS  ON  THE  WALES  INDl  VIOlAU-Y 


Hast  YY.\t.t„ 

1 ;wl  .i-iinti*,  ali.l  Mii-1-.tlt  suri-i- vs  of  -r.itlili- ; g . 
peculiarity  i-ma-]>l  llti-  nil  I',  nun  t- .-  Um-.i-m  < i.ri.uu  in. 
-<cri|tliu:! 

’IVll  \ niK- IFF  Nj-i-i  i iii. i: itrt 
IS  I A JS  Mat 

mu.. to, l on  in  greasy  hlack  oil  paim,  and  in  ktvt,  ,1, 

l*  i tvrdVti  iJlillu.'H  liigll. 


West  \Y\u.. 

flm  trail  Urns  .joint,  it,  ttr„  c.,„r«o  „,  .,r  jt,  M,„| 

**},  '7  a;JW“’  V\l  tll  t''r'-,<!  ,,',t  f:"'  tv,„,  tin-  voll'tr  _ 

aurl  noly  chipped  l,y  travellers  f.„  Shimon* 


Aotrrn  Wai.i,. 

Tills  is  chipped  nil  Mim,l  t|„.  ,.uin  , , 
au-l  ttiu.ul  the  air-hole.  r " 1 ***"»¥ 

Thi,  northern  air-holi,  ^ 

m,  to  ,i  distance  o(  mom  than  l(m  j„,-h,.H . ‘ V 

.t  is  KV>i>i«r.t  up  Kill,  modem  broken  „t-m,’s  ml  1° 
On  the  north  wall,  the  meant, re,  -f  the  n^Tth 
air-channel,  which  is  rectangular,  am  as  Mfow,  B' 


Breadthnf  alr-holo.  * ' - = tOO-it 

lleoiln  uf  lop,  from  (ke-r  of  tvum  ' =8*3 

b.llom  Eut  aid..,  &»*  f|0[lr  * = «*} 

TaJUiow  of  oir* b<ile,  ■ = 

* = 6-7 


s.vLTit  Wall 

J!riuar1i;i}»1r  f* »r  li-Miiv*  iir-.ir  cast  cn»l,  pissiDg  through 
‘v.-vi  r.il  ( ouini  n ji*  tiii'V  »1.ii j*l ; lh«n*  i*  jmtrli  jurfawnt- 
ti«:iriiig  at*uut  tl.i-  ititnUl)  of  tht?  aii-clianoel.  (Soe 
i'bti*  -17  ) 

l l«i*  i-r  pJureiuTi*  iiPi-.illi  is  a orch-roofsJ, 

hitihi'l  ■•Vi|»*tl  llittijx  ; l»’ it  at  a dhtninv  iitivnnl*  of  froin 
•••  t hill  it  ;:ni  :•  i.illy  ducK-a.^ii  to  much  about 

I la*  d.iiik-  mi. I (•K*|.uuit.*ur«  u*  th<*  rwitheru  air-huh* 


IvMf  fi-:..  i.|  S mi  It  i*i  r-7i*  Jr.  if  it*  t>rna  Irat  mrt. 
ilis|-»M  fr.irn  K.ol  r n> | . f r • rn,  . = 
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•'  ^'*  'Hi«  far-ill,  li.irr  -K-  ,1  |K*nti<ili  id  this  hole, 
, I'rirt  in  Ik,  l..  n.*ath  tin-  I.-V.-I  of  the  iirst  waU  coorw. 
similarly  v-  i 1 h tin*  it  Jtin-ni  nil-hole. 


< 1IUXG. 


a-  tanlin-.  ..|*  tl,..  Kino's  chamber  is  remarkably 
n,>  e-  m aj']«-:ir.iu'.-,  ht-tng  composed  of  prlirdusi 
Kmm  which  eroso-s  tin-  room  in  lengths  from  1101th 

r tl  11  1 n,n  f,"m  ' a**!  to  west  there  arc  nine 

Oi  lliok,  Hat  beam,,  hilt  the  too  end  la-anis  have  aome- 

n 'ol  m°'V  1 'IHn  ,'R’  '"'If  of  their  breadth  concealed  ; 
, "^.'ucr  l-  iv  in  reality  only  sre-n  full  ls-aiufl,  and 

. ” (’f  Wnma  to  form  the  ceiling.  The 

j i 11 "-’"  ' ''or,  of  the  whole  oih-k  an-  not  eiinal ; 

i.  .-  V5  tnimhcr  is  probably  not  important  *ym- 

ooheally.  (y,.„  pj.lto  3G  > ^ 

»rlr - 'v!,.1  ll,ctt*ucc  ''ll'  breadth  of  these  beams  rny- 
M * , V114t,  comparod  irr  I’crrinKS  drarrines  wiih 

ame'unt  of  ” measures,  and  found  a certain 

~Vf  ^‘■‘bl^iee.-th.oigh  not  so  close  as  it 
hreailth.  «■  U'°  l'0<lll<;i}''  the  following  pn-habl-* 

ureaiiths.  approcinuitclv 
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ThesMj  Ijcmim,  of  county  ctum  the  Kin^*  oluunlicr  in 
on©  cnliro  It'ii/lh  ; and  in>t  only  so,  but  oxtond  over 
the  tlilckiusM  of  th»i  jnunito  lining  of  the  walla,  or  GO* 
inch**  nri  either  aide.  As  the  Imuran  are  further  of 
greater  depth  than  breadth,  in  joist  fashion,  they  form 
altogether  notnc  of  tlie  Urgent  and  heaviest  atone*  known 
hi  oxint  in  the  whole  Pyramid  ; and  one  of  them  at 
least,  has  a 

flr«-n!th  of  . . 00“  icchc* 

Depth  of  . . 80  .. 

And  Length  of  , . tityi*  „ 

Tlio  Minn  in  cable  inchen,  annul  uting  to  1,664.800;  oar  aboro 
CO  ton*  in  weight 

Yet  till*  mighty  ceiling,  as  every  one  know*  since 
Colonel  1 toward  Yy «e’s  admirable  discovery,  has  above 
it,  five  successive  ceilings,  all  designed  to  assist  in 
taking  off  the  extreme  pressure  of  the  upper  part  of  the 
I’yrumid  on  the  lowest  roiling.  I did  not  visit  those 
upper  chambers,  being  quite  content  with  the  Colonel's 
and  Mr  l’erriug's  nteuiairoinenU  thereof;  hut  inasmuch 
as  they  contain  the  dark  and  clared-up  hollows,  wherein 
the  quarry-marks  expressing  the  names  of  kings  of  the 
fourth  dynasty  have  been  found  on  somo  of  the  (tone*, 
anil  are  necessary  to  understanding  the  mechanic*  of 
this  room, — f subjoin  two  drawings  of  them,  prepared 
from  the  Colonel's  large  publication.  (See  I 'late  3G.) 

The  granite,  in  seetion  is  indicated  by  rmss  line* ; 
limestone,  by  single  lines.  The  <iuarry-marks  are  found 
only  on  limestone,  and  that  from  Mokattain.  The 
lowest  of  the  five  clumbers  of  construction  had  been 
known  before  Colonel  Howard  Vyse'a  time,  being  call- 
ed indeed  after  an  English  consul,  I iavison,  in  the 
eighteenth  century,  as  duly  mentioned  by  th«  Colonel 
in  his  honest,  able,  and  faithful  volume*, 


THE  COFFER, 

March  20-23,  25. 

This  vessel,  the  solo  contents  of  the  King's  chamber, 
and  termed,  according  to  various  writers,  stone  box, 
granite  chest,  lidlcss  box,  porphyry  vase,  sarcophagus, 
and  coffer, — is  composed,  ns  to  its  material,  of  a black- 
ish variety  of  red  granite.  And  there  is  no  difficulty 
in  seeing  this ; for  although  the  ancient  ]>olislicd  sides 
lavo  long  since  acquired  a dark  chocolate  hue, — there 
KtllS  UU lion  ASTRONOMICAL  observations.  VOL.  XIII. 


are  such  numerous  chips  effected  on  all  the  edge*  in 
recent  years,  that  lire  component  crystals,  quarts,  mica, 
and  felspar  may  bo  seen  even  brilliantly.  (Sec  Mate 
38.) 

The  vessel  is  chipped  around,  or  along,  every  line 
and  edge  of  bottom,  sides,  and  top  ; and  at  iu  south- 
east corner,  the  chipping*  extend  to  a breaking  away  of 
nearly  half  its  height  from  the  top  downward*.  It  is, 
moreover,  tilted  up  at  its  suulh  end,  by  a Mock  jasper 
pebble,  alx-nt  1 "6  inch  high,  poshed  in  undeniuttb  the 
south-west  corner,  Tho  vessel  is  therefore  in  a state  of 
strain,  aggravated  by  the  depth  to  which  the  vertical 
sides  have  been  broken  down  near  ono  corner ; and 
great  care  must  bo  taken  in  outside  measures,  not  to  lai 
misled  by  the  space  between  some  parts  of  the  bottom 
and  the  floor. 

As  for  the  under  surface  of  the  bottom,  I felt  it,  near 
tlie  south  end,  with  my  hand  ; and  tried  to  look  under 
it  also,  when  a piece  of  magnesium  wire  was  burning 
there, — without  being  sensible  of  any  approach  to  liiero 
glypliies  or  engraving,  But  as  to  the  inside,  or  upjwr 
surface  of  the  bottom,  and  the  vertical  side*  of  the 
vessel,  both  inside  and  out, — all  the  ancient  surfaces 
there  are  polished  smooth  ; they  an-  also,  all  of  them, 
simple,  plain,  and  fiat  (sensibly  to  common  observation)  ; 
excepting  only  the  top  margin,  which  i*  eut  into,  in  a 
manner  implying  that  a sarcophagus  lid  once  fitted  on, 
sliding  into  its  place  from  the  west,  and  fixable  by  three 
sternly  pins,  entering  holes  on  that  side. 

Tile  west  aide  of  tile  cnff,-r  is  therefore  lowered  all 
over  its  (op  surface,  except  at  the  north  ami  south  ends, 
by  tho  amount  of  depth  of  such  lid  rut-out,  or  1-72 
iurh  ; ami  thn  other,  nr  cast,  north,  and  south  sides 
are,  or  should  he,  lowered  to  the  same  depth  on  their 
inner  edge*,  and  to  a distance  fr.uu  inside  to  out,  of 
about  one  thirl  the  whole  thickness.  But  the  fulness 
of  this  arrangement  cannot  ho  seen  now,  liecanse  in 
some  places,  both  ledge  and  top  of  sides  are  broken 
awny  together ; and  in  others,  though  much  of  the  inner 
angle  of  the  ledge  remains, — thanks  to  it*  protected 
position, — the  upper  and  true  B'.irfnee  of  the  side  lias  all 
heen  chipped  away.  In  fact  it  is  only  over  u short 
length  m ar  tho  north-cast  comer  of  the  coffer,  that  the 
ehippers  leave  left  any  portion  of  tlie  original  top 
surface. 

Tho  whole  question,  therefore,  of  the  full  depth  of 
the  coffer,  rest*  on  that  one  small  portion  of  the  north- 
east wall,  so  to  speak,  of  the  coffer. 

At  the  north-east  corner  only,  is  there  an  opportunity 
of  measuring  the  vertical  depth  between  the  ancient  top 
i surface  of  a side,  and  the  bottom  surface  of  the  leiii/e  ; 
and  it  was,  liy  repeated  measure,  found  = from  1 OS  to 
1-70  and  l‘7f> ; say  mean  = 172  inch. 

The  sides  of  the  depression  are  vertical,  or  without 
any  d tiveiailing : and  the  horizontal  breadth  of  such 
cut-out, — measuring  from  within,  to,  or  towards,  the 
‘ without'  of  the  coffer, — and  restoring  the  sides  to 
their  original  completeness  before  the  chipping  away  of 
the  edges, — is — 

(app.  p-l) 
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*iu  osi.l  mar  NV.-r.if  rt.  I'l-rti'  -u  of  Xujllu-ru  |-cn 

Mi-I.llo  ,,  „ = 

„ I’iL-t.-rti  ,,  ,,  — j.73 

Xt-nlt,  to  |3irl  of  Ka^t.-m  Utiu,  = I-.V5 

. >1i.|.U<  Au.l  Norlbn-wl  „ & | i;o 

N.v.abim  ..  *Mro*<n. 

liit.t.Mi  mi*)  \\\»lt  ru  |mrl.i  of 

SuiltllOTH  nUle,  , . «iiLf  /.mvfji. 

AI<Mig  ihc  \Mnt.rn  *Uit*  an-  tlijvu  lixiji^-j.in  lu>|c«, 
V'2  an<l  0*4  in  tliii meter,  *»ve  nhc-ni  they  an* 

l'n>Kcn  bip  r.iw  is  rim-fly  tins  avw  willi  the  lui.Uli- 
u<\  Kitiliimi  out*.  11w  thivc  liolc^  Iwvo  limit  ,Tntiv* 
•it  tho  follovrin^  ilistaricvx  from  north  end  ; viz.  16*0, 
45*3,  and  75*1  mpet  lively 

'V?  i“"n“i»»Wc  how  (he  French  A. id. mitt..,* 
cmld  h»v«  pictured  the  cothr,  as  they  Jj,|  ,,ilhon) 
wiylluttK  of  tin*  lc.jp.  cut  out ; nntess  liny  looked  m*n 
" colnl'»r»tit,t-|y  modern  attempt  to  convert  the 
onpn*l  pure  colter,  into  a sarcophagns : nnd  winch  they 
wore  therefore  hound  lo  overtook. 

OtTBinc  OF  r OFFER  ; ns  Fir  ; l BE. 

lire  planes  forming  tiro  four  external  vortical  aide, 
coffer,  are  f,r  from  true ; excepting  tiro  cant  one. 

Tot  h r **  ’mJr  " fJ2  ■ whil"  m.rth.  west,  and 
south  *i.K  s arc  so  late  ly  concave  a,  to  have  centml 

JcHcrona  of  0 3 and  «-5  ; „r  more  pnrticut„rly!l 
At  Xorth  .i,tc,  Cun hnl  hollow  , , ft, 
coffer  1 sldo  (incuarcit  from  a 'horinutal 
-lr.ielit.cdgo  touch  Ing  11,0  cidc  nt  cith.m  cd 
***•»*,: 

tsiddlo  of  height, 

..  top, 

Mean. 

a\i  Wi'M  Mile,  4,  neftx  Oilcan, 

" Middle.  . 

•»  ».  tup. 

Sfniixi, 

At  South  •iiU*.  4,  uoox  but  lean, 

••  tsubUc,  . 

**  « n.rs 

M<mh, 


to  the  .idc^-crtuia,,  „mca  0feu;  t^tTS? 
ciiiicave — 1 mjc  <ithcre 

Oa  NVrrth  .Mo,  Iha  maxima  or,«h  do|irr!Binc 

On  West  fide,  d\  .t  South  end  ' * *>*»  »nd  0*28 
nod  d\  *t  North  end!  - = CHlft 

A.,,1  on  South  -idee  <f,  ,t  ,l|ffc„Bt  V.  . • » 02ft 

from  East  to  Went.  . L1 

0<IB,  0 12,  and  OthJ 

ITU  Slits,  OC7UIDF. 

The  comets  and  edges  of  ti1(,  „ 
chi])|jed,  that  the  steel  claws  t hn,l  i”  “Welt 

th«  uliding-roda  to  adapt  them  from  • • ,,lrc]'<Uwl  for 

measures.  wen-  found  not  i «i*w*  to  outride. 
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toe  nmimg-roua  to  adapt  them  from  Wr  1 ,or 

measures,  were  found  not  lone ° °°Uido 

original  polinhed  surfaced.  A rnctl^l  I'*C^1  1,10 


ntlopUul,  of  inaVing  up  the  aides  with  straight-edge* 
projecting  beyond  the  coffer  at  either  elr.I ; nnd  then 
measuring  hctwcon  such  straightedges,  and  on  either 
side,  or  end,  of  the  coffer. 

LMstni  r,r  Ceil  la  i.«Twicrf.  mtc  ud  witu  llxk  tui  A 


<lfl  l!lK  lidi,  nmr 

««  I"  lnrbc«  Usl<r  lo|«, 

- atwituf,  , 

On  U’rit  life,  u nr  bettum. 

•I  oIk-t  t Iii(i.  , 

..  noiriotv 

Mmn. 


1*1  iM 

Wfffaufc. 


W-i 

u>li 

••J  i 
buy* 
IK'Ui 


fotji 


M 

Heim. 


lhe  altotc  menu,  however,  represents  only  the  mean 
length  of  the  edge-  of  the  two  sides,  not  of  the  whole 
eolkr,  on  account  of  the  concavity  of  the  two  external 
cuds ; wherefore,  if  we  desire  to  state  the  mean  length, 
for  tlio  m.  iiii  of  each  i-ml  surface,  we  must  subtract 
two-thinls  of  the  mean  centml  concavity,  ns  previously 
d.itenuined  ; = 0*1 7 f.ir  tlio  north  end,  and  similarly 

O' 1 3 for  the  south  end;  wherefore,  then,  the  mean 
length  for  mean  of  each  end  c.f  coffer  = 89  71 

H«CAr>m  o#  C«rrrt  otfi>». 
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41-27 


llrmar  or  oi  IhIMl 

Cl,lr'  - rliailnalioff  Hie  stoae  under  tedium, 

e.ff  hdgu  of  t'72:  immuring  from 

Ceffur-Mtuo  to  rr/rmr  top  of  is- 
At  Jinrlli  end,  uujtcru  part  of  It,  . = 413 

aarne  rapntcil,  . . . = 413 

At  North  end.  nurthwastem  port  of'lt,  . = 41-22 
At  oilier  parts  uo  1o]>  loft. 

Mean, 

&uud!r"!'i  !f‘,r  hollow  earr.ru re  of 

J SJ1/  sctt«Ur  with  three, 

.Ur  uirli  '’r’ight  aides;  anil  also  agree- 
""'“Action  of  tho  under  side, 
f«‘  <">  their  ctr- 

awav  Lr  a “ *«eht  hollowing 

array  of  the.,  central  areas ; not  lc»  than  = 1ft 

41  17 

SIDES,  TUlOCXtSS  OF. 

rioted  111  tw"  vtTtical  straight-edgia  were 

nnd  oo.^nr.r11  0r'“Cr’  “ <M;,n,a“  will>  *hc  inside 
outside  surfaces  of  any  Unnk  of  the  coffer,  and  the 
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distance  arrow  measured  ; finding  at  successive  parti 
of  tli*  coffer  circumference,  bearing  from  centre— 


6outll.soilih-w<sI,  thickacm. 
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•idea.  = 

6 09 

The  above  measures  were  repeated  on  March  28th, 
and  proved  sensibly  true  for  this  method  of  racasure- 
tneut  over  the  top  edge  of  the  coffer  ; bat  if  calipered 
lower  down,  it  in  extremely  probable  tint  a notably  dif- 
ferent thickness  would  have  been  found  there. 

norroit  of  tiii  coma,  tuickxbss  or. 

By  diiferenco  of  heights  of  two  stmight-edgos  of 
equal  length,  applied,  one  inside  and  one  outside, — the 
outside  one  living  further  prop]*d  up  where  required 
by  n thirl  straight-edge,  inserted  under  tbo  bottom, — 
tbero  was  found— 


1‘mlcr  Stiuth-wi  st  corner,  thirknoM  t-f  bottom. 
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GO 
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Mean  tliickopw  of  bottom  arnnoil  tbo  oilirra  (tho 

tklckncu  of  bottom  in  the  centra  cannot  at  linv 

•out  be  tuc&mrad). 

ss 
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1NTEI1.VAL  SllUSl'RKS- 

The  inside  surfaces  of  the  coffer,  seem  very  true  and 
fiat  over  the  greater  part  of  their  extent ; but  betrsy, 
on  examination  by  straight-edges,  a slight  convergence 
at  the  bottom,  towards  the  centre. 
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INSIDE  PETTO  OF  COFFER. 


The  measure  of  this  element  is  taken  from  the  inside 
bottom  of  the  coffer, — which  is  ap|suently  smooth  and 
fiat. — up  in  the  shortest  line  to  the  level  of  the  original 
tup-surface  of  the  north,  tiro  oust,  and  the  south  sides  ; 
and  of  the  west  side  also,  pmumaUg,  before  it  was  cut 
down  to  the  level  of  tho  ledge  which  runs  round  the 
inner  edges  of  the  north,  east,  and  south  sides. 

Now,  the  depth  of  that  ledgo  was  before  aseertainod 
= 172  inches  below  the  original  top  ; a block  of  wood 
was  therefore  prepared  of  that  thickness,  and  placed  on 
the  west  side,  to  support  one  end  of  a straight  edge, 
whose  other  end  rested  on  some  part  or  parts  of  the 
original  top,  which  is  still  preserved  at  and  about  the 
north-east  comer. 
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General  mean,  or  Iwttle  <*j*lk  of  ccffer.  + M64 

COFFE&  INSIDE  MEASUHES  OF. 

DIAGONAL* 

Diagonals  inside  the  north  end ; from  either  low 
corner  at  bottom,  up  to  a measured  height  of  30-0,  i>, 
tho  greatest  height  quito  free  from  fractures  ; then — 

from  tow  North-east  to  Sft-  high  North-west,  = 89*71 
and  from  low  North  west  to  80*  high  North-east,  s=  89-70 

Diagonals  inside  west  side ; from  either  comer  l*low, 
up  to  a height  of  30  inches  measured  at  the  sides— 

or  from  low  South-west  to  80-  high  North-west,  = 88-19 
and  from  low  North-wort  to  80-  high  South-west  — 83-18 


Great  Pyramid  Measures. 
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cubical  nnfins.Mji. 

E/J|I>  lew  S-utli-Keit  t.>  W-  high  N-.rth-.  i4,  = 87  13 

- Sj-ntli-.'iut  Notlhw.it,  = to  iij 

- Niirtli-.-fi-t  „ .-..utli-west,  — KTftJ 

..  Nuttll-W«t  „ th»ltl|-cg|»|.  I 

tttiH~.mri])- •u|-j.|jI!tl.  | “ 

nt,-t<,-  iliit-.in.ila  give  cnsihly  I.-uu  than  tin-  tm-att 
K nutlia  and  breadth* ; on  account,  ap|mTOntly,  of  Iho 
extn-ino  1'oittl*  of  the  corner*  of  tliu  U.tioiu  i„,t  being 
perfectly  worked  out  to  the  exact  intersection  of  the 
j.u  tKiul  piano,  of  the  entire  <i.ln.  Hut  th.  v tottu 
abundantly  lullieiont  to  prove  g.  to-ntl  h-cUnjnikirity  of 
,JSun‘,  in  the  main  part  of  the  coll'cr'a  interior. 


AZIMUTH  THI  NT  HIX 

JAXtittr. 

Os  the  014  side  of  the  Great  Fynunhl,  Mrcra]  (,v- 
hav<' ,Wnl"''1  “rtain  /iv*ite/i,i  <tut  in  the  roek 
n.etr  not, re,,  nevertheless,  generally  refer  t„  a eyitem 
>.f  lymmidyetwy*,,  nri„  entering  thc  al  „*,t 

X’'L.  from  south,  ami  another  from  the  north  • awl 
ueetmo  Mow  the  surface,  in  a verli.a]  meridian 
in.  lTutsn  are  therefor-  not  trenches  pn.n.-r 
■ypelhral  cut*m  lbrg»o,„„] ,— but  tunnelling*  into  it, 

^oetTof  "1  V*  T"K  "'"n,kr  **'»  »'»-  than  the 
, h of  ,wlt":1‘  u'-  have  now  to  swab  _un,| 
denominated  atimulh  Uonchret  1 ' 1 

The,,,  arimnth  tmneboH,  then,  nK  a „rt  „f  1.,,.,.  omn 

a huViS.?.  l!,,w  -urthirf 

33.)  r uf  th®  Grvnt  Vyiauti.L  (Plate 

i 

S’  i 

approximate  linear  measures  The  trenel,  ‘‘T’ 

number,  natnetl  tho  XnMt.  ,i  e a»v  four  in 

met.  ami  the  North-noTth-casl'  the'latUH  ’'8Ul'IK>,th' 

small  one  (in  breadth  an<I  do,  ,t  h\  , , r 1)®m8  a very 

of  it.  connexion  will,  the  olhcr^wbcn ll> """■PH 
angular  position  on  the  tomnd  T?.a  ^’"1 '°  iU 
shown  on  the  accompanying  I'bte  (in)  u h.T  M 
endeavoured  to  mark  wlotv.e  " - ’ ' ' have 

-till  existing  ; end  tho  nnm.  T 
follows  h“  ,‘  J,,ltr,c*1  dimension!  am  «* 

Nobtb  Taexcn. 

Total  filial  length, 

riitBnpn.>fiiafBrttM}apnrl  fn,m*  xrfil'  . . • «=  *-M*B  inches 
t'l.liinre  of  ..mo  from  *5?  Jgf*  = «OS 

huo-rlde  {not  tlio  nwket  .leaned  |™,  ■ Pn 

Z ^Vo\”hbhaS^c  « 

Pyramid,  pr«ta oed  ear.e.rd,  bet  SaaeJuiit^  = m , 


nii1au«*  of  InndittiHiml  *ii».  Trom  E*#t  BiJe 
**f  Ihu  uno  broken  l'j  nuni-J  bnf.0,  oucit- 
tiilily.  . , . , — ]220? 

DnpUli  lit  North  noil,  worked  eurfneo,  . . = 70 

i*  H'*f  mi'MIo.  wrrk<  I tturfnccR,  . .=  110 

aU  nt  200*  »li><rt  id  Snuth  i*nd,  . . = 1(M> 

Dmilth,  at  North  » nd,  worked  corner*,  . = 177 

„ urar  middlo,  . . . . s 3W 

«i  Sooth  cud.  c mallei  than  North,  but  uucertain. 


Sorm  Ti:encb. 

TnCal  nunl  length.  , , , 4 

Itiatanro  of  itafurthokt  obd  from  c^ntrtU  i<>liitc, 
ItirtaiKo  of  nim<  fr.irn  S.iith  nidc  of  the  broke D, 
but  til* » 0tK*lci't •(!«■(. mil.  t<ai^.«i.le  of  tho 
Pyramid,  |irDslure-d  nut,  but  uncrrUinly, 
IHi-tatK-o  of  longitudinal  nx\«.  fruni  Ku»*t  aide 
of  1li«  mrnfi  bit  die  u Pjnuiti.l  Luav-aide,  uncer- 
tainly, 

Itcpth,  nt  South  end,  worked  nirf*ro,  . 

^ at  Nuttii  ea<l,  fl r-t  attji,  wurko.l  aurfHCc, 
•*  t#  apcond  ,, 

Drvti* I lh.  at  S-.ntl,  end,  Worked  rtirfai'e, 

,,  near  middle,  rotigh  and  warn, 

••  ul  North  cud,  flue 

»•  it  ato  lid  dlrpt 


1HW0 

■HLH) 


H>2 «? 


1260? 

70 

2* 

22? 

•&0? 

127 

ioa 


KA«r-Xou7iJ*EAjir  TarNcn. 

Total  mial  lenpth  ntieertain,  lu  rnusn  notormi 
natn  n icwiifla  to  r.  could  bo  found. 

DibUbco  of  it»i  Turtlii  nt  tad  frosii  c . 

It.  pth  at  outer  or  t.x.K.  t^d,  ilrn  M.  p.  Worked 

Burlari-d.  m 

••  es  FCCObd  Btep,  , 

r\  .1  **  . „ SI  third  stoil,  , 

Doptu,  nenr  nnddlo, 

r,  towBTda  inner  end,  an  fur  mi  toccihle 
but  much  flllml  u jilt  mlddbli, 
thia  llh,  at  outer  or  EJMC,  tud.  iir*t  step, 
earfoce*, 

*'  •»  Berood  ulep, 

Rren.Uh  near  ml.Mie,  . 

Bw*.lth,  „,ur  inner  end,  between  loaritodi 
worktsj  burfaco. 


li>S0  4-  *. 

32b0 

dl> 

?i0 

00 

160 

40 

1(10 

44 

CO 

260 

166 


Nonni'NonTiT-EAirr  Tnrxcir. 


<w»  , * , .V  1 M MlwriUT  urfifji'il, 

Teul  lenKll,  „f  tw..  marked  pertloai,  . 
nn  .7;^  , ,,nh'''  visible  par.  f,..m  c. 

SO-  'any"*  * f*'1"-  ”r,'ked  anrfacea,  S9 

Depth,  at  all  pari.,  reaghly,  lO  to  12,  mj 


= 12-1) 
m 4lDt) 

= 49 

= 11 


The  nystent  of  vertical  y.vr.-eri^f'e  is  only  inserted 
approximately  on  the  plan  of  the  trenches  in  I>bte  33, 
. . .”  'IJ.l  'heir  distance  from  other  known 

■ ,,L  8‘  Reneral  appearance  ami  nature  ate  ehoWD 

18  ’ °f  ,Lat<;  1 *'  U'ompatv  also  the  map  in  Plate 


e\H.  nf  1 . - “ eiviiee  -in' L ruL'utau, 

L “"  7°?,ont my  mnni  of  clearing  out.  Thc 

since  dilc  t"1111!  a,l<*  1,10  ^""'h  Irene  lice,  fn'Oi 

side  ehJn-r'  iu'  a:te  at  tllL-  l’jramid’s  original  h 
stxlc,  should  be  UK-anu, nl  again. 


Digitized  by 
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LINEAR  MEASURES  OF  THE  GREAT 
PYRAMID. 

Atoil  C,  10,  27,  1805. 


■IPJUItT,  VKJIT1CA1. 

Os  the  evening  of  April  10,  in  as-ending  the  Great 
Pyramid,  I measured  in  a rough  manner  the  bright  of 
every  course  of  stones  ; and  repeated  the  measure  next 
morning  in  descending.  The  two  sets  were  not  always 
quite  so  similar  as  they  should  have  lwcn,  and  Uni 
second  gave  202  courses,  while  the  former  gave  201. 
Differences  which  may  have  arisen,  both  from  the 
tracks  up  and  down  not  lieing  precisely  the  same  ; and 
because  it  was  often  difficult  to  say,  from  dilapidation, 
where  any  particular  course  l-grm  or  ended  : wpeeially 
ns  the  courses  of  masonry, — though  generally  running 
uniformly  along  all  futir  shies,  if  not  aDo  through  the 
whole  Pyramid,  were  in  some  particular  places  mmjtoscd 
of  two  layers  of  stone,  each  of  which  might  then  be 
token  inadvertently  ns  a single  course  ; or  again,  two 
small  course*  rather  ruined,  might  appear  as  one  large 
one.  There  is,  however,  abundant  proof,  on  looking 
over  the  numliers,  Hurt  the  courses  are  not  of  uniform 
or  regular  decreasing  or  increasing  thickness  ; and  that 
they  form  tittle  more  than  a core  or  substance  njsui 
which  the  ancient  buitders  faslernsl  the  casing-Btones 
with  their  fixing  series,  and  ikert  hy  gave  truth  of  figure 
to  the  whole  lYmmid. 

At  Iho  time  of  measuring,  I merely  made  a guess  at 
the  depth  of  rubbish  concealing  the  true  foot  of  tho 
Pyramid  ; but  was  able  afterwards  to  correct  it,  when 
tho  socket  of  the  corner-stone  was  uncovered  at  the 
north-east  angle.  And,  reducing  this  to  the  supposed 
‘pavement'  snrfive  (are  p.  47),  wo  have  the  following 
numbers  (seo  p.  4G)l 

The  course  marked  nbovo  202,  forms  the  present 
effective  Hat  summit  of  the  l*y tumid  ; for  though  there 
are  portions  of  two  other  and  liigher  courses  (one  of  21 
and  the  other  of  1 5*  inches),  they  are  too  fragmentary 
to  allow  any  calculations  to  Is-  ninde  upon  them,  for 
approximating  to  the  ancient  height  of  the  Pyramid. 

But  course  202  is  complete,  in  n fur  as  it  form*  a 
general  square,  and  an  equally  good  or  bod  termination 
to  all  the  fmir  present  Pyramid  aides,  as  now  deprived 
of  their  casing-atom-*.  Said  eourso  is  built  of  good, 
hard,  firm,  rectangular  blocks  of  Mokattain  stone, 
browned  with  oxide  of  iron  over  Hie  surface  ; hut  tho 
original  workmanship  was  only  that  of  the  core  masonry, 
and  the  comers  of  tho  platform  have  been  sadly  broken 
in  upon.  When  these  were  rudely  made  up,  or  sup- 
plied as  lo  tho  missing  stones,  with  measuring-rods, — 
inch  of  the  four  side*  measured  something  like  400 
inches  in  length;  and  the  diagonals  570  or  580;  which 
implies  a length  of  side  = 406 ; but  there  were  more 
obstructions  in  the  way  of  the  diagonal,  than  tho  aide, 
measures. 


Hence  then,  we  conclude  that  the  present  height  of 
Great  Pyramid,  from  surface  of  pavement  to  top  of 
present  platform,  or  202d  course,  = 5440  British 
inches;  and  that  said  platform  is  a square,  of  400 
inches  in  tho  side,  nearly. 

Tho  i-ceuliar  shelf,  or  great  cut-out  in  the  north-east 
angle,  known  among  the  Arabs  as  * half-way,’  is  con- 
siderably mors  than  halfway,  or  occur*  with  its  floor 
at  or  near  both  the  105th  course,  and  a height  of  3203 
inches ; leaving  therefore  from  thence  to  platform 
summit,  97  courses,  and  2242  inches. 

uisom  or  sines  op  ptkamii>  iusr. 

On  April  6th.  I attempted  to  measure  the  length  of 
each  aide  of  the  Pyramid's  haw  with  a 600  inch  eorel ; 
and  made  each  side  1 -etwee n 8900  and  9000  inches  in 
•length  ; leaving  an  unknown  quantity  to  be  added  on 
for  the  easing-stone  thickness. 

The  above  numl-era,  therefore,  apply  only  to  the  in- 
ternal ear*  of  masonry;  and  include  an  attempt  to 
supply  its  lower  corners,  which  are  egregious!}-  broken 
awuy,  ami  rendered  thereby  absurdly  blunt  in  figure. 
But  the  problem  is  next  to  impossibly  difficult ; loth 
from  the  extent  and  abnormal  elwiracter  of  tire  fraetnres. 
and  the  concealment  of  one  end  from  the  other,  of  each 
side  of  the  base  by  tho  intervening  heap  of  rubbish  ; 
that  heap  of  rubbish  too,  not  only  altering  the  line 
vertically, — which  would  bo  its  only  effect  if  lying 
against  a vertical  wall, — but  arimuthally  also,  on  account 
of  tho  sloping  flank  of  a Pyramid. 

In  the  third  and  fourth  weeka,  however,  of  April, 
Mr  Inglis,  deputed  by  Mr  Alton,  having  uncovered  ail 
four  sockets  of  the  Pyramid, — tho  sockets,  as  believed 
hut  requiring  further  proof,  af  the  corner  stone*  of  the 
ancient  casing, — ho  was  enabled,  on  such  hypothesis, 
to  eliminate  all  uncertainties  of  thickness  of  such  once 
existing  rasing,  ami  had  only  remaining  the  difficulties 
of  tho  ground,  identification,  and  insufficient  mensura- 
tion apparatus,  to  contend  with.  Subject  therefore  still 
to  those  diffienlties, — and  they  were  all  of  them  exces- 
sive— Mr  Inglis  handed  mo,  on  April  27,  the  following 
measures : — 


Length  of  North  side  of  buo  of  Orest  Pyramid,  from  tucket 


to  socket  (their  outer  earners !,  . 

. = 'J120  incites 

Length  of  South  do.  do..  . 

. = ’-•114 

mi  E*et  do.  do..  . 

. = 9102 

„ Wort  do.  do.,  . 

. = 6102 

(Sw  further  p.  4 7.) 

001*111  SOCKETS. 

Now  these  eomcr-sockrtH  of  the  Pyramid  were,  from 
my  own  measures,  of  the  following  sires  and  shapes : — 
North-rail  mdert — 

Esst  side,  length  = 152*  inches. 

North  „ = 1*7- 

South  „ s 121-0  to  s rut-olT  of  26-  and  then  to- 

other of  21- 

West  _ = 167-0  to  South  side  produced  rudely. 

Diagonal  North-west  to  South-east  — 200*0. 
Semi-diagonal,  centra  to  North-east  comer  a 100*0,  + 
thickness  of  moosaring-ruda. 


xnixHi'Ruu  isrnosonicxL  odsxiivations-  von.  xm. 


(xrr.  p-  u) 


' r 


f*  4i» 
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Depth.  varying  from  8 ti>  7 inchce.  but  InUuan  quito  lUt. 
DisTance  i t uglier,  or  Nc-rtho  art  enruer  of  thin  North-east 
socket.  fn.in  pre-cut  North-coat  curlier  of  Pyramid  as 
stunting  now,  = aliont  350  inches. 


Tlii;  nbovo  wki-t  was  once  cut  neatly  in  the  firoi 
live  rock  of  the  hill ; ami  is  still  remarkably  true  in 
Intel,  ami  smooth  all  over  its  floor ; the  sides  arc  evi- 
dently injured  by  wear  and  tear,  and  are  of  uiu;quut 
depth,  besides  their  symptoms  of  erosion.  The  diagonal, 
computed  from  the  north  and  cust  sides,  enmos  out  4*o 
inches  longer  than  that  directly  observed,  which  is 
probably  owing  to  the  greater  wearing  of  th«  outer 
corner;  forth®  diagonal  was  really  so  very  close  to  200 
inches,  that  the  two  rods  of  100  inches  each  in  length 
would  just  extend  along  the  straight  line,  when  put  in 
edge  ways,  hut  not  when  put  in  flatways.  (See  Plate 
of  Sockets  ; or  Plate  40  ; also  Plate  21.) 


South -roti  +.*Krt — 

East  MtJe  ia  i»  nfitli,  . 

a — 

62-  inches. 

North 

a . — 

IH  .. 

{fault  „ 

- a = 

m M 

w<  «t 

a . S 

irisgenola,  to  s -w.  corner,  o twined  = 100,  computed 

aa  101  • 

Diagonals,  ».  r to  n.-w.  earner,  ohrnrved  = loo.  computed 
= 97- 

Deplli  semes  here  from  12  to  20.  but  lmt!om  qaito  flat. 
Durance  of  outer  nr  South-east  corner,  from  present  South- 
east  corner  of  Pyramid  = 230, 


This  hole  is  cut  in  the  rock,  ami  its  bottom  is  well 
and  smoothly  levelled  ; tho  sides  an;  rather  sloping  and 
converging  towards  the  hot  tom,  *o  that  tho  100-iuch 
rods,  tni'iisuring  both  diagonals,  jammed  about  halfway 
down  ; the  upper  surface  of  the  rock  was  not  cleared 
over  any  greater  extent  and  was  not  distinct. 
Xorth-urnt  totktt — 

North  lido  in  length,  as  87 

East  ..  = 137  4-  *. 

West  „ . = 100  + 1. 

South  ,.  . — not  unoovnred,  or  not  visible. 

Diagonals  not  to  be  measured,  as  well  from  South  side  not 
being  diieorersblc.  ai  from  a large  bbek  of  buitding.sbine 
nut  of  the  Pyramid  having  chancel  to  fall  into  the  middle 
of  the  area  of  the  rocket,  sad  being,  to  nn.  immovable. 

Di>|4Ii  about  rider  ohrervtsj,  from  4 to  II  inches. 

Fitter  rmecahjy  levelled. 

Distance  of  enter  or  North-west  corner  of  rocket  from  pre- 
rent  North-weat  corner  of  Pyramid  an  350-  nbuut. 

rVuirfA-wv-sf  toekfl — 

North  side  in  length,  . . . = lfp 

F.net  „ , . . = 72  + z. 

Wort  „ . = 74  2 

South  „ . . . = 142 

Diagonals  not  measured. 

Depth  of  North-oner  eider  from  2 to  3 inches. 

But  Booth  ride  is  high,  above  the  rock  surface  outside,  or 
South  of  it,  by  ,v licet  1 inch. 

And  Went  eide  is  IotoI  with  what  is  oulsbla  it,  being 
merely  marked  by  a line  drawn  with  * Munt  too],  simi- 
larly with  the  linn  of  roeUngle  in  tho  entrance  passage 
of  tire  I Ire  at  pyramid. 

Distance  of  outer  or  South-west  corner  of  socket,  frotn 
South-west  corner  of  Pyramid.  = 859*,  about. 

Fluor  wall  cat,  smoothed,  and  levelled. 


Tin;  floors  of  all  tho  above  sockets  are  exquisitely 
cut  out  in  tho  rock,  autl  levelled  within  their  own  area ; 
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I hut  they  are  neither  cut  to  the  same  depth  in  the  rock 
! near  them,  nor  to  a uniform  general  level ; for  accord 
ing  to  Mr  Inglis's  measures— 

Taking  the  North-east  socket  floor  for  0*0  in  level. 

South-east  „ is  13  0 inches  low. 

North-west  4 2 „ tow. 

nad  South  west  „ 6-0  „ high. 

the  pavement. 

But  tJre  floor*  of  no  sockets  can  form  the  com- 
mencing surface,  i thu  datum  plane,  or  bench  mark 
for  level  of  the  whole  Pyramid,  and  for  referring  all 
heights  to.  Thai  end  is  rather  fulfilled  by  the  upper  sur- 
face of  the  jHuvmcnt  which  Colonel  Howard  Vysc,  when 
< titling  down  through  the  middle  of  Use  northern  rub- 
bish mound,  discovered  in  front  of  that  side  of  the  build- 
ing; and  on  which  his  caaiug-sUmes,  in  eitu,  stood,  and 
from  which  the  inclined  side  of  the  Pyramid  rose. 
The  pavement  was  there,  about  400  incites  broad  and 
2 1 thick  ; and  was  thence  enppoaed  to  extend  nil  round 
tin'  Pyramid,  with  the  same  thickness  and  breadth ; 
hut  when  tho  same  northern  rubbish-mound  was  ent 
into  again,  also  by  Howard  Vysc,  in  tbo  middle  of  each 
hnlf  of  it.  east  and  west  of  iU  centre, — tbo  {lavement 
was  only  found  there,  about  120  inches  broad,  though 
broken,  and  thickness  is  nut  stated  ; nor  has  it  been 
re  port  cl  as  having  been  seen  anywhere  else  ; while  the 
very  high  pavements  or  pedestals  of  some  authors,  are 
| pure-  inventions  from  ideas  of  modem  architecture. 

At  tho  north-west  socket,  however,  of  which  we  took 
a photograph,  there  is,  close  to  the  cast  of  it, something 
which  looks  like  a portion  of  the  pavement ; it  is  only 
about  ten  inches  thick,  and  stand-  up  by  that  amount 
of  height,  above  the  floor  of  that  socket.  Hence, 
reducing  all  the  sockets  to  such  apparent  {lavement 
surface,  we  have — 

North-east  socket  floor  is  6*8,  below  pavemetit  upper  surface. 

South-east  .,  l!k*4,  „ 

North-west  „ 1(H),  „ ,, 

and  South-west  „ 0*2.  „ ,, 

numbers  which  are  very  descriptive  of  the  general 
appearance  of  depth,  to  which  cacti  socket  has  been 
dug  at  its  own  comer. 

SIZE  OF  THE  GREAT  PTIUUlIi. 

But  thongh  tho  four  sockets  thus  uncovered  in  18G.6, 
may  lie  sufficiently  Well  measured  for  tho  approximate 
purposes  of  level,  they  are  by  no  menus  satisfactorily 
measured  in  distance  for  tbo  more  important  siz>- 
qncstion  of  the  Pyramid. 

Mr  legits'  measure  of  tho  North  socket  aide 

iu  1865  b &120  inches. 

The  French  Academicians  of  same  aide  in  1798=3163  „ 

Cbl.  Howard  Vyas't  of  some  aide  iu  1837  = 91B8  „ 

An  amount  of  difference  which  is  disgraceful  to  modern 
scientists  reporting  on  an  ancient  metrological  work  ; 
but  a better  result  can  harelly  be  obtained  by  any  private 
hand  until  all  the  base  aides  of  the  structure  shat  I have 
been  extensively  cleared,  by  Government  or  national 
aid,  of  their  present  vast  encumbrancer 


I-  -H 


Great  Pyramid  Measures. 


.SECTION  11.— AXOUI.AIt  MKASlUE-S, 
CKuMKTKK'AL. 


IXTKOI>i:cT|nS, 

Tlic  princijnt  instruments  for  measii  ivincDt  of  angle 
were  three  iii  number,  iiu-U  uf  very  divnsc  churactci  l« 
tho  others : — 

y!r«t,  A sextanl-horizon  instrument,  for  vertical 
angle*.  Tills  cori-iht.sl  «f  on  ordinary  Imx-srxtant  by 
Toniglifon  and  Simms,  reading  by  vernier  to  1';  but 
ot to  ile si  to  one  end  of  a slob  of  wood, — tin;  other  end 
of  which  carried  n ‘ spun(.<ncotis-hi>ri/>it|H.iinl  ’ mode 
for  me  by  Adio  and  Soil  of  Edinburgh,  unlading  to  mv 
own  invention  in  IS.it.  It  wan  exhibited  "at  the 
1’nris  Universal  Ex|n*itinn  of  I* .Vi,  aml  lion  tile 
f»l lowing  qualities;  viz,,  that  a level  bubble,  made  to 
look  like  a small  Mack-rimmed  eirele,  is  seen  in  the 
lield  of  view  of  the  sextant,  in  flu  e of  the  usual 
, :’w  reference  at  sen  ; and  the  angular  place  of  that 

level  babble  with  refcivnee  to  the  horizontal  direction, 
la  not  altered  by  any  direct  tilting  , ither  of  sextant’ 
in-  level,  with ill  l/w  „f  /),r  fi.,,,  y 

llonco  an  objlxl  to  l,e  observed  has  merely  to  be 
brought  down,  technically  an  with  e xtant  observations 
of  the  sun,  to  the  level  bubble  ; and  the  observation  is 
*T'a,|y  in  whatever  part  of  the  field  of  view  the 
bubble  may  be  situated  at  the  moment. 

Such  an  instrument,  therefore,  giving  vertical  angles 
title  within  its  moderate  powers,  and  indcjiomhiiit  or 
irearly  so  of  level  more  in  its  own  |sjsilinn  of  several 
degrees,  is  iinpoitant  as  a field  instrument,— f,„  jt  mnv 
l>o  held  m tins  hand,  and  no  used  will,  tolerable  results 
fir  any  altitudes  f",m  0°  to  HO’.  But  in  practice  I 
ua  d a ltrays  to  place  it  on  a rough  stand,  will,  which 
it  could  be  easily  brought  within  hall  a degree  of  ahso. 
lulu-  Jrvr-l.  arid  it  then  r«i»iminusl  »nwly  Uaivak 

This  instrument  was  in  almost  daily  employ  ; Inane 
used  for  observations  of  the  lime  l-.th  l,v  the  sun  and 
stare  when  near  the  prime  vertical ; and  fur  the  k|i 
tudo  by  men. ban  observation,  as  a means  of  gettin- 
the  combmeil  mdex-rrror ; also  determine  thea,." 
of  ascent  of  .11  the  Pyramid  |sv«ag..s  us  well  ni  si 
«ly  of  the  Pyramid  sides.  The  limit’s  of  (T  .r  of  ra 
oTdniary  oMci  valnm.  I used  to  reganl  . ft,,**  * 
and  this  quantity  was  partly  duo  to  the  had  \Ll  ' 
silver  mg  of  the  glasses,  which  prevented  L.c„d  j,  " 
lion  of  the  reflected  objected  partlv  m i"" 
ehnugii  of  the  index-correction  of  the  ll,„f  . " 8,,:' w 
ranseil  probably  by  a change  i„  tt'o  tin  W wETT 

'vi‘ «“  a!!rins wi,,‘ iimo '■«  u-ai, !■„* 7' *."• 

to  1 8 in  the  couran  of  four  month*  ” ^ 

S’tonJ,  A circular  clinometer 
for  these  olnervatinn,  at  the  Great  Pyramid  by  AnT'-'' 
Coventry,  Esq.,  of  Moray  Place,  EtuX  * 

1 his  instrument  was  r,.nstmcted  l»  et 
1S61  by  T.  < Ire, lie  and  | ‘ 

uniqnc  for  its  excellence  and  power  among  alT^i^i^ 


instnunents  for  measuring  mechanically  the  tilt  of  any 
given  surface.  It  is  generally  constructed  of  gun- 
natal,  with  divisions  on  silver;  the  Verniers  being  in 
form  of  a complete  eirele,  w ith  their  surfaces  in  the 
salne  plane  a-  tlul  of  the  divided  eirele.  The  divisions 
are  to  every  10’,  and  the  vernier  readings  to  10'; 
and  tin  ro  are  six,  or  three  pair  of  opposite,  verniers,  so 
that  by  eunqsiring  the  mean  of  two  with  the  mean  of 
»ix,  the  errors  uf  division,  as  well  as  tines,  of  eccentri- 
city and  in. -li.m  of  the  centre,  may  lie  kept  in  cheek, 
liu*  whole  circle  ran  likewise  l»o  shifted  on  a stout 
central  screw,  so  as  to  bring  any  set  of  divisions  what- 
ever into  a given  direction.  There  is  a powerful  longi- 
tndinot  level  attached  to  the  vernier  ciivle,  aL«,  a small 
'■loss  level ; and  the  traiue  of  the  instillment  stands  on 
three  feet,— two  of  them  la-ing  fixed  feet, at  ei tiler  end 
of  the  frame,  and  in  plane  of  the  circle;  ami  the  third 
being  a screw-foot,  opposite  the  middle  [mint  of  the 
other  lwo  feet,  and  intended  to  correct  in  level  the 
ecus,  position  of  the  instrument,  on  whatever  uneven 
foundation  it  might  at  any  time  be  erected. 

The  eirele  js  eight  inches  in  diameter,  and  the  two 
longitudinal  loci  thirteen  inches  apart  ; hut  in  use  on 
tho  Worn  arid  n nigh  slnrtcs  of  flic  Pyramid  passages,  it 
was  mount, -|  tirst  on  a very  stout  beam  of  mahogany, 
filly  inches  long,  and  nlmnt  six  deep;  nnd  afterwards 
on  a compound  loam  of  deal  nnd  mnhoganv  of  greater 
depth,  and  _ 129  inch,-*  long,  as  will  bo  more  particn 
1 - "vsciihod  in  connexion  with  the  observations 
themselves.  (See  Plato  31.) 

1 he  mahogany  [ucking-Uix  of  the  instrument  had 
j b en  fitted  with  a Inge  thermometer ; but  at  some 
i jure  on  the  journey,  tho  screws  fastening  the  straps  of 
t io  g usK-tnlio  to  the  lui  lal  scale,  loosened  ; tho  gloss- 
, ta  in  tumbled  nlf,  breike  and  scattered  the  contained 
nii  reim-  about  the  box,  u>  the  grievous  injury  of  much 
"I  the  silver  divided  circle,  as  to  visibility.  With  this 
one  exception,  the  instrument  answered  admirably,  and 
" "V.'re  b"'1''  llv  iqi  to  the  full  degree  of  aecnraey  of 

• ^ > ktuI ingn,  or  rat  fur  much  clnm-r;  and  the  mis- 

tortmie  above  mentioned  might  have  been  avoided,  hud 
lucre  been  a wooden  block  lioiioatli  tho  metal  scale,  to 
r%C\Uu  \ li)  8* nrwa : 11  me  tal  xcron’  in  a metal  nocket 

• _ nos"  Vt’ry  Mwily.  This  was  witnessed  in  n 
lay  when  the  late  Professor  Plavfair,  as  men- 

loii,.,  m Stevenson’s  huge  volume  on  the  Hell  Bock 
I V°,,S0,'  *'U1*  CVc*y  screw,  of  a telescope  sent 

• ' , m Ul"1""  ''.v  mail  ccach,  bad  shaken  out.  And 

offlc’^'V'"  rrc*111,  Government  experiments 
.‘7:  'mni'l,k'  ; for  there,  metal  ,„,t«,.ud 

^ f-m  each  other,  all 
exZ  me  ( Pt"W  ■ Ll‘ll  ‘truck  ; while  in  another 

lid. -it  trail  7tT  m,tnl  *wrcwa  were  screwed  into 
rnisehi  f t |V  ,U  I'  * IC  oannon-balls  did  everv  sort  of 
m sih  efhothlo  ‘a.  iron  plaUw,  wooden  backing,  and 

£1527?  hut  not  one  of  those  turned 

g/ra-,r  8°*  loose. 

Tioughton.'  r,‘  J'n  ultitudo-arimuth  instrument  by 
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Section  II. — Angular  Measures. 
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Tlii*  had  boon  a splendid  instrument  of  its  order, 
and  was  presentee!  to  tho  great  Playfair,  l>y  student*  in 
|ii*  I' lass  of  Natural  Philosophy,  in  this  year  iNOfi,  It 
is  of  tho  general  figure  rendered  famous  hy  Troughton, 
an<l  his  successor  Simms,  and  measures  a*  follows  : 

I'i.tAoee  from  f.we  ten-w  to  fut4 -screw,  . = jr,-3  inc^oa 

Diameter  of  azimuth  circle,  , 

w fortical  circle,  . . 


U »•(  teluacofta. 


14-0 

155 

1-8 

ID-7 


Focal  t»nirtli ...  ,r«i*.«nw,  . # 

UafcnifyiBft  power,  with  cTn-piece  generally 
employed,  .... 

Ax  tin  ut  ft  circle  divided  in  direction  of  tho 
w»"tion  of  Hands  of  a watch  from  0 to  300. 

Vertical  circto  <1  i » in  i|oailraxitB. 

B.Ah  circle*  reading  off  by  poire  of  oppoiito 
micr  i »co(<.*. micrcui*  t+  r*  to  ainglo  »ix?jud*. 

I rtial  trijKMl.otand.  solid,  ami  high,  . 

Height  from  surface  of  atand  to  conlro  of 
horixontal  axis,  in  mean  position  of  foot- 
tcr»  »*,  . , 4 > 

Hcnoo  the  optical  atul  angle-reading  poww  of  thin 
instruno-nt  wore  immense,  wherever  they  could  Ik> 
brought  to  bear  on  any  of  tho  Pyramid  slopes ; and 
wore  not  unworthy  of  accurate  determinations  of  Inti- 
tude  as  well. 


. = ia o 


: 112  I 


. = 19-9 


ENTRAXCE-PJLSSAGE  ANGLE 

HXXTAVT  IMIUZOS  IXSTOOMEN'T. 

February  9,  1 h Go. — Fixed  a bar  horizontally  across 
mnuth  qf  entrance  paafage,  at  a height  of  237  inches 
fruin  Hour,  measured  jmrjicndicuJarly  to  incline,-— for  a 
oignal  to  l*o  observed  from  below. 

Placed  sextant  hotizon  on  n eland  prepared  yesterday, 
over  the  * slide ' j»art  of  the  floor  under  portcullis : 
index-mirror  axt*  237  inches  nliovo  floor,  |«erpendicular 
to  incline,  and  at  a plan*  103G  inchra  smith  of  and 
below  luueiucnt  In-ginning  ; then,  subtracting  Is  SO' 
for  index-correction, — 

Ut  tzicium.ro  of  vertical  angle  of  altitude  ofngual,=  2fi«  24' 
m ..  as  26  28 

8d  •»  m x 26  24 

iC^adittMed  iDetramciii  to  a vertical  Height  of  26-2 
inches  abovo  floor. 

l*t  ui  cam  re,  . , . . , = 26  28 


2d 

3d 


Moon. 

-SoxUnt-horixon  again. 


. =»*JT 


February  11.  _ 

Iu  place  of  former  signal,  put  up  a board  J 4*8  high, 
hut  with  a perforated  observing  centre  23*7  iuchea  per- 
pendicularly above  floor. 

Placed  instrument  ns  before,  at  lower  end  of  passage,, 
and  subtracting  for  index  correction  1“  18',  we  have — 

First  observation = SO"  27' 

Second  „ . = Qli  2d 

Jhiid = 26  25 

•“"fm a 20  28 

*,fk8 26  27 

8“lh.  •. 

26"  28  6' 

Mean  of  both  iluy.,  for  angle  of  elevation  of  eatraacu  uaaiaKC 
fw  awn  from  bo  low,  under  portcullis,  m 20°  27*. 

EDISBCftOU  ASTRONOMICAL  OBSERVATIONS*.  VOL.  XJII. 


CIRCULAR  CLINOMETER. 


February  G.  This  instrument  was  mounted  on  it* 
50-ineh  mahogany  base,  and  taken  dowu  the  west  side 
of  the  entrance  paaaage  floor,  step  hy  step  of  its  own 
length,  so  that  the  first  or  highest  foot  in  the  second 
observation  was  ns  near  as  i»issiblo  on  the  spot  occu- 
pied by  the  second  and  lowest  foot  at  tho  first  observa- 
tion. In  going  down,  or  indeed  up,  the  west  ride,  tho 
face  of  the  instrument  was  necessarily  looking  east,  and 
fire  rrred  when  measuring  along  the  east  side  of  the 
|KMuage  floor,  lienee  a combination  of  nil  the  obser- 
vations on  cither  side  of  the  jwssage  floor,  enabled  a 
fair  approach  to  the  index-correction  to  be  obtained  ; 
it  wna  large,  viz.,  35'  22",  and  therefore  completely 
masked— in  tho  progress  of  tho  work— what  the  final 
result  was  likely  to  be.  Each  observation  is,  however, 
now  presented  with  the  finally  determined  index-cor- 
rection applied  to  it ; that  is,  to  the  mean  of  the  two 
opjwsitc  verniers  a and  d,  which  were  always  read  and 
entered  in  tho  observing- book  separately,  though  they 
are  hanlly  worthy  of  being  now  reproduced.  Tho  foi- 
lowing  readings  of  all  six  verniers  at  the  parts  of  tho 
circle  which  came  into  play  for  the  readings  west,  and 
the  readings  cast,  will  show  the  limits  of  errors  of  divi- 
sions, and  prove  them  to  he  practically  insensible. 
The  degree  readings  of  all  the  vernier*  except  a,  are 
purposely  kept  out  of  sight,  as  quite  unnecessary  in 
such  a question. 


Vernier  a,  27*  S'  0* 
a,  S 10 

c,  a so 

v,  4 to 

i.  s co 

», 2 to 

lien  of  a anil  n,  =s  27*  S'  Si” 

Mean  of  all.  =e '27*  S’  2T 


Vnniiw  A,  884’  S'  0* 
-a.  S 20 

„ c,  a 40 

..  D,  4 10 

„ *.  S 40 

- r*  2 <W 

Mean  of  a uni  d,  = 884*  8' So 
Mean  of  sit.  =834"  S'  2T" 


Primary  0.— For  tart  of  Pawngo  Floor  extending  from  426 
to  1035  Southward  nail  Mow  the  bueement-beginning 
North. 
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Great  Pyramid  Mkabiues. 


fcWuaiy  7. — For  the  higher  port  of  the  Entrance  Pojsugo,  or 
from  131  to  It  73,  SuuthwiiTil  twin  hoorliMiil-lMcinimig 
I uilct  correction  = 3&'  — appliml  to  Went,  an, I -f  to 

EmI  obooTriiliims. 


I>Al-tlltC  Of 
din  Mutter 

Clrtulir  cIlMO)ct<f. 

IwCIKfil- 

bfftiir.ltf, 

UWljT. 

AncWuf  «liy 
SuAhfUil 
nt  Itcir. 
«kia 

Afifii  of  dip 
Kctiiltwirtl 
«/  lfW»T, 
l-**l  Wilr. 

ll*«n  n«ta 
*t  09 VC. 

Iltaiuk* 
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trr  11*  IV 
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Mu»o  of  both  kU  by  circular  cliooiagter.  — WP  28'  7", 


OPTICAL  MEASl-W.  WITtt  PU.TP.UH  ALT-AZIMUTH 
1NSTHU1IFXT. 

April  3- — The  Pbiyfair  instrument  was  mounted 
over  the  beginning  <.f  the  basement  sheet,  northwards, 
by  means  of  a stand  specially  prepared  fur  the  place 
by  measure  ; and  the  centre  of  it*  vertical  circle  was 
placed  ill  the  line  of  axis  of  passage  produced  up  north- 
wards, a*  welt  as  T could  judge  by  eye,  and  referring 
to  measures  on  either  side. 

Tbo  signal  was  the  light  of  an  oil-lamp,  shinin  - 
through  a hole,  0 3 inch  in  diameter, and  with  bevelled 
edges,  in  a hoard  fixed  over  tho  stole  under  granite 
portcullis;  and  found  by  measure,  to  be  03.9  jucpl(., 
distant  from  floor,  and  259  from  roof ; or  on  level  of 
axis  of  passage  at  Hint  plnco. 

The  depression,  or  angle  of  dip  of  this  signal  from 
tho  Hnjrftif  instrument,  was  then  observed  ns  fob 
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either  of  tbo  two  pmeedTng 
caWirv  of  the  Playfair  circle,  ]„J  jt  th°e  f. 
tlut  tho  placing  of  the  instrument  i„  ,b0  l£*’f' 
passage  produced  outwore!.,  wo,  a difficult 
perhaps  not  very  accurately  accomplished  H ,1 

“ Lndjla-J  t0  «"»  l the  mean  d 


mination  of  the  several  methods  employed,  which  then 
stand  as  follows  : — 

Amulk  or  Dir  or  Esraaset  1’aksace  raou  N'usin  to 
South. 

By  sextsnl-liorleon,  . . . , = 23°  27'  rr 

liy  circular  clinometer,  . . . = 2*1  28  ? 

And  by  Plsyfsir  altitudo-nxiBiuth,  . . = 2U  2S  20 


Mean,  la  nearest  minute,  = 2fip  27  1>* 


FIRST  ASCENDING  PASSAGE 

BEXTAXT-IIOIUZOX  IXSTtlLlTEXT. 

February  16. — This  passage  begins  the  perfectly 
dark  part*  of  tho  Pyramid  : a lump  holder  was  there- 
fore arranged,  «>  that  a dark  lamp  might  illuminate 
tho  level  horizon  bubble;  the  signal  was  likewise  an 
artificial  light,  i'.c„  a candle  shining  tbruugh  a hole 
in  a board  ; which  hoard  was  wedged  in  to  upper  end 
of  this  passage,  close  to  where  it  enters  the  Grand 
Gallery,  Moth  hole  in  the  board  at  upper,  and  index- 
mirror  of  sextant  on  a stand  at  lower  end  of  passage 
just  abovo  tho  granite  |sortcnllis,  were  tested  by  mea- 
sure to  bo  23'7  inches  perpendicularly  from  inclined 
floor ; and  tho  limits  of  error  were  thought  to  be 
0'2  inch.  Then  subtracting  1'  12' for  index-correction, 
Hu-  following  results  were  obtained,  for  angle  of  ascent 
of  this  jmssoge  from  north  to  south  : — 
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March  2. — Repeated  tho  measures,  with  index- 
correction  = P 11',  and  found  angle  = 26’  6'. 

Ajiril  7.  Dio  floor  of  this  first  ascending  pasmge 
was  too  much  broken  to  employ  the  circular  clinometer 
upon  it  with  advantage.  Hut  upon  this  day,  an  impor- 
tant check  upon  the  above  measures  was  obtained,  by 
n iscrv  ing  the  depression  of  the  lower  northern  end, 
from  llio  upper  or  southern  end,  of  tbo  passage,  with 
the  1 'Uvfair  altitude-azimuth  instrument. 

The  signal  below,  was  a lamp  shining  through  a 
small  bevelled  hole  in  an  upright  lssird,  attached  to  a 
• long  plank  foot,  which  butted  against  tlie  upper  end  of 
tho  gtnuiUi  portcullis;  while  the  Playfair  instrument 
was  mounted  on  its  own  strong  trijiod-stand  on  the 
eve  I oor  of  the  horizontal  passage  leading  to  the 
Vueui  s chamber,  or  103  inches  beyond  tho  south  end 
incline  ’L'<xm'l>nb'  passage,  measured  in  its  own 

On  i.vrofully  testing  the  positions  of  both  instrument 
signa  when  tho  angular  observations  were  over, — 
the  signal  was  found  to  be  0'3  inch  too  high,  and  the 
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instrument  0'4  too  low,  a*  referred  to  tlio  inclined 
floor-line*  of  tlio  |aiasai>o  ; and  ha  th»  distance  from 
instrument  to  sigitid  was  1305  inches,  there  is  a cor* 
rvcticm  of  + 1'  <3*  to  bo  applied  to  tlm  observed  dip; 
and  it  lias  k«n  applied  accordingly  in  tho  lost  column 
of  tlio  following  talilu 


Whence,  trade  of  first  tureuding  [os* IV  rising  fr  m North 
to  8->ulh,  fa.  lijr  »>  r Uni  horizon.  . = 20’  o'  SO" 

And  by  I'Jsjfmr  alt-azimuth,  nutlit 1u  si.r.  — *0  fi  40 


An  t IQi  on  = W V 0’ 


HORIZONTAL  PASSAGE  TO  QUEEN’S 
CHAM  UK1'. 

Os  March  3d  tlio  lord  of  tho  floor  of  tills  passage 
(for  tlio  part  extending  from  the  north  end  towards  the 
south,  hut  only  to  tho  edge  of  the  deep  step,  or  13H3 
inches  in  length),  was  tested  with  the  sexUnt-lioruon 
liy  means  of  rvciprocid  augles,  with  the  result  of  finding 
a dip  southward  = o’  7', 

tin  March  10th,  the  level  was  again  tested,  aud  by 
the  circular  clinometer  on  its  long  liG-incli  foot;  hut 
as  the  floor  is  very  rough  and  uneven, — no  proper 
I sassage  flooring  at  all, — it  could  only  bo  hrongliL  to 
hear  between  the  distances  200  and  1300,  from  tho 
north  end  of  tlio  Grand  Callery : the  results,  corrected 
for  index-error  =24',  were  as  follows  : — 
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The  two  instruments  scum  tolerably  confirmatory  of 
each  other  ; but  when  I bated  afterwards  the  whole 
length  of  the  passage,  by  looking  along  its  ceiling  from 
tho  Queen's  chamber,  to  a scale  set  up  by  tho  north 
wall  of  tho  Grand  Gallery,  them  was  a dip  northwards 


indicated,  amounting  to  several  inches,  and  equivalent 
to  not  less  than  0‘  8'.  It  is  possible,  however,  that 
|«irt  of  this  apparent  quantity,  is  owing  to  the  ceiling 
bending  down  mimewbat  iti  the  middle  of  its  length. 


GLAND  GALLELY  ANGLE- 

se.vTixr-uouirux, 

J/ujvA  3. — This  instrument  was  placed  on  a stand 
pnivinusly  pn-jsimd  to  suit  the  spill,  and  to  stand  partly 
on  the  sloping  floor  of  top  of  first  ascending  passage, 
and  partly  on  flat  floor  leading  to  Queen's  ebamher; 
the  instrument  was  then  nearly  in  the  piano  of  the 
doorway,  or  north  wall  of  the  Grand  Gallery  ; ami  its 
position  as  to  height,  teas  2S'd  inches  above  floor,  and 
2 4 '3  below  ceiling,  of  first  ascending  passage,  or  two 
inches  vertically  too  high. 

At  tho  other  or  south  end  of  Gmtid  Gullery  the 
signal  was  a candle  shining  through  a 1'1-inch  hole  in 
a Imnnl  ; first  naked  and  afterwards  through  oiled 
paper.  Tho  board  was  held  by  hand  in  plane  of  south 
wall,  or  in  south  doorway  of  Grand  Gallery  ; and  the 
board  was  cut  to  such  a length  that  when  nesting  on 
the  floor  there,  the  bole  was  18  inches  above  the 
ground,— equivalent  to  2V0  inches  above  tho  lino  of 
tho  Gallery  floor,  continued  up  to  the  eolith  wall,  or 
through  tho  substance  of  tho  ‘great  step;’  and  2511 
inches  below  roof  of  short  horizontal  passage  lending 
to  antcehwnlier  : it  was  therefore  in  tho  concluded 
axis  of  that  passage. 

Above  the  first  hole,  by  3'5  inches,  wn*  a smaller 
one  of  0 0 inch  diameter,  similarly  illuminated.  The 
tniwn  of  tho  two  holes  was  therefore  1*74  inch  too 
high  ; or  0'25  lower  than  it  should  havo  been,  to  be 
similar  to  the  error  of  the  instrument  at  tho  other  end. 

Tho  observations  then  commenced  as  follows  ; hnt 
were  only  rendered  fully  satisfactory  in  llm  taking, 
when  I lind  rigged  up  n cross  plank  and  rope  holdings, 
to  prevent  tho  otherwise  inevitable  sliding  away  of  my- 
self from  the  instrument,  by  reason  of  the  sleep  slope 
of  tho  losmgc.  
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Tin'  ilidcxcorn'rlinn  above  given  was  determined  hy 
two  scries  of  M-.it  observations  the  mi  me  night,  one  uf 
them  giving — 1 1 1'  0'  and  tin'  oilier — r 10  Jj't 


ClItClI.Ml  CUXOJUTF.U. 

M irrh  9. — To  prepare  Hi.-  jiistranant  for  thin  work, 
1 nnule  it  a now  and  longer  foul,  rolling  up  it*  former 
mahogany  59-inch  foot  into  thin-  ] * i ■ ,-es,  am]  foetc  ning 
tliL-ui  to  llio  till  of  the  long  box  of  tbr  j,  1'olvljre.wnh 
m such  n manner,  by  means  of  jxravifid  screws,  that 
n joist-shaped  stand  was  formed  of  the  following 
fire, — 

Totnl  Idu^Hi  of  foot,  or  Irani.  , 

Lcuf.'lh  Mw.rtt  two  InapUuiJiuAl  l^  arluL* 
point!-.  . 

Breadth,  totnl. 

Bri-ailth  t* tiivcn  (lie  lino  of  thn  t™  |0D|ril 
tint  I uni  U-ancij;  |K.mU  tbil  the  n.nMLe 
bearing  lor  cnnn  JoVel,  . 

trrlicul  ii<  |'tli  uf  trull!  through  lllu  1 1 
mdiui  of  its  middle  length. 


— 11*9'  ict-hej, 

=s  126 
= 85 

= 6-8 


»o  ino  niwvo  went  lurtbur  fustene.1  four  nngulai 
lamp- Milling  blocks,  two  of  them  noting  when  lu-nni 
was  used  free  west,  and  two  flee  east ; while  the  whole 
structure  was  prerented  from  slipping  when  on  the  in- 
c,  " by  a rope  fusU-ned  to  n wooden  anchor,  am] 
placed  in  a mmp-faole  above  it.  This  arrangement  was 
found  to  work  Well;  the  level  and  tangent  screws  were 

me  *31  )UTn’  11,11  thU  10  rvaJ  "(l-  (See 

The  observing  method  followed  was.  to  take  a series 
Ut  rcailinga  stopping  up  ll,o  east  ramp,  by  stem  tie 
ongth  of  the  clinometer  foot,  =,  i;«  inches  wblrevei 
them  was  a lair  mmp-a.trfaci  for  it  to  stand  on  ; 
then,  having  leached  tho  top  of  tbc  Gallery,  tie,  cliuu- 
T:  *»  Uk7  wt“  tbe  King's  cl, amber,  turned  n,„n,| 
Ute  Otand  Gullcry,  nl»  by  *tc|w,  V 

w ben  the  ramp  permitted,  these  stem  wen-  ma.l. 
exactly  eipud  to  tho  dislaneo  between  the  barings  „| 
tho  chnomete,  foot,  ^ before  ; but  occasionally  W, 

srsr  ,Ba,o,j' **  re!uon  °f  — '-‘'ut, 

Tlw  mmp-sujfaeo  is  uowhen,  smooth,  or  nicelv  tree 
hut  is  corrugated  in  a manner,  from  ih0  ‘ f 
stones;  and  has  therefore  ineouiditic*  »Wi  , 
large  differences  in  the  angle!  Ui‘1  u PK,'1UC< 
that  the  mean  of  the  whole  obn-rcatio^  e^t’  tdnriv 
tlic  mean  enst  Inclination,  so  ncariv  thai  V 
with  the  simitar  mean  inclination  weft  faUl]  tt'0'"-,X1 
tho  equality  of  the  two  rtuap,  on  the  wl  okt  i “ 
correction  of  the  instrument  mav  bo  obtei!^ 
also  tho  nngte  of  inclination  or  the  Grand  olff1'-'"? 
should,  however,  be  remarked  tits'  tl  • j 1 

-.he  instrument  is  not  the  same  na  when  l«u«d™th 
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• On  this  occasion  thcro  had  been  prepared 
care  o y beforehand  a lump-signal  apparatus,  to  bs 
,l.;  1 ! ®bovc  or  below  instnitnont ; and  consisting 

Of  U plank  dU-  inches  long,  10'  bread,  and  0 7 thick, 
carrying  two  solid  angular  shelves,  and  between  them  a 
,*!al’  1 * ®'3-inch  liole,  worked  to  an  edge  inside. 

.»**  a?15  31  • The  height  of  the  centre  of  the  hole 

site  wbat  the  plank  rested  on,  wo*  0'2  inches;  and 
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lh«  hole  was  well  illumined  by  a lamp  placed  in  turn  on 
•ithcr  shelf, — wh«n  looked  to,  at  an  angle  of  28’  or 
27  to  the  horizon,  and  from  the  opposite  aide  to  the 
illuminating  lamp  for  the  time  being. 

F<ir  measuring  angle  of  Grand  Gallery, — almve  appa- 
mtns  waa  taken  to  tipper  end  of  Gallery,  and  pinned 
to  the  ledge  of  a chance  hole  in  the  floor,  clone  in  front 
of  groat  step ; front  lamp  being  then  of  courae  removed, 
and  hole  in  board  illumined  by  hack  lamp  ; hole  being 
then  about  1753  inched  from  north  wall  of  Grand 
Gallery,  measured  along  the  alojw,  hot  only  1652 
inchea  from  the  plane  -elected  for  the  Playfair  inutru- 
ment.  Said  bole  being  further,  6-2  inchea  vertically 
almve  the  floor,  and  the  ramp  2 1 0 inches  perpend i- 
cular,  or  23*1  vertically  high, — the  hole  may  be 
aasunnd  as  1 7 '2  inch™  vertically  Mow  upper  surface 
of  ramp  iu  Ur  /rtnillcl. 

Tire  Playfair  alt  azimuth  instrument  was  then  act 
up  on  the  level  floor  leveling  to  yueen's  chamber,  but 
at  only  103-  inchoa,  nearly,  within,  or  aouth  of,  north 
wall  ot  Grand  Gallery;  and  wa*  first  adjusted  so  aa  to 
luive,  it  waa  believed,  ita  centre  of  horizontal  axis,  6'2 
inches  vertical,  almve  the  truce  which  is  visible  there 
on  either  side  of  the  ancient  floor  lino  produced,  or  lxa.se 
of  ramps.  But  being  dissatisfied  with  the  diflirulty  of 
accurately  performing  the  above  adjustment. — 1 pro- 
ceeded, after  the  angular  observations  were  over,  to 
test  the  position  of  the  instrument  with  reference  to 
the  ramp*  in  another  manner.  This  was,  to  take  the 
vertical  depression  of  cither  pivot  of  horizontal  axis,  by 
measuring  along  a plumb  line,  hanging  from  a straight- 
edge resting  on  the  rampa  on  either  side  of  the  instru- 
ment, anil  so  placed  tliat  the  plumb  boh  touched  the 
end  of  the  pivot.  There  was  some  trouble  in  getting  the 
Aral**  to  hold  the  straight-edge  steady  on  the  steep  slope, 
and  the  following  various  readings  were  obtained  : — 
Vertical  depression  of  East  pivot,  = 17-5.  of  West  pivot  a 17-8 
..  - 17-9.  „ 17-0 

e ..  17  8,  „ 17  C 

..  .,  17  6,  „ 17-fi 

Mean  nf  alt,  = 170 

Hence  instrument  waa  after  all  too  low  by  0 4 inch, 
ami  ita  angle  for  the  upper  signal  requires  a correction 
- -O' 50'. 

The  angular  observations  began  at  4 p m.,  after  care- 
ful levelling. 
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Hence  the  three  different  methods  of  observation  for 
the  angle  of  Grand  Gallery  give — 

Seitaot-boniMm — 26*  17' 

Circular  clim  niflrr,  . , , = 2t  17  4 

Playfsir  nit  Azimuth,  . . *.  ss  20  17  68 

and  giving  them  the  respective  weights  of  1,  5,  and  10, 
according  to  the  calibre  of  each  instrument,  and  care 
taken  in  the  observation, — the  final  meau  is 

26*  17'  37'. 


KING'S  CHAMBER  LEVELS. 

March  10. — The  circular  clinometer  on  its  126-inch 
foot,  was  employed  to  test  on  this  day  the  levels  of  the 
short  passage  leading  from  Grand  Gallery  to  King's 
chamber  ; and  also  the  level  of  the  floor  of  the  latter 
room  in  two  directions.  But  the  stones  composing 
these  floors  are  so  much  risen  in  some  places  and  sunk 
in  others,  that  no  accuracy  of  observation  could  lx- 
secured:  and  the  full  limit  of  the  results  seemed  to 
he — that  the  north  and  south  level  both  of  said  pas- 
sage floor,  and  of  King’s  chamber,  and  the  cast  and 
west  level  of  the  latter, — are  nowhere  so  much  as  half 
a degree  in  error. 

The  walls  of  the  King's  chamber  were  then  tried,  by 
rearing  up  the  clinometer-foot  vertically  against  them, 
and  reversing  it  at  each  place;  and  their,  the  walls', 
surface*  wore  found  much  more  smooth  and  appropriate 
to  measure. 

Similar  observations  were  again  made  on  the  walls 
on  March  29,  the  index-error  of  the  clinometer  having 
been  in  the  meanwhile  changed  nearly  five  whole 
degrees  ; and  throe  seta  of  complete  observation*  were 
taken  against  every  wall. 

The  final  results  for  the  mean  surface  of  each  wall 
between  the  heights  of  1 and  127  inches  above  the 
general  floor,  are  as  follows  : — 


t well.  Iran*  Inward*  at  tap,  «e  to  W., 

W.  won.  Wen*  cut  ward*  at  l up,  nf  tu  V, 

X.  wall  been*  Inward*  el  top,  or  to  SL, 

S.  will.  Iran*  outward*  u top.  or  to  ft. 
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B 0 
3 0 

9 30* 
0 43 
tl  44 
t 81 
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» 32 
2 16 

Mran  «4  Cut  end  Vnt  wall*.  a*  kip  to  Wat, 
Urea  ot  Neath  asd  5o«eh  wall*,  u top  to  South. 

r tr 

e 4 

Hence  the  quart- vertical  axis  of  the  whole  room  is 
tilted  at  the  top,  towards  the  Bouth-west ; and  the 
different  observed  amount  of  tiltinga  of  east  reran*  u-est, 
and  north  reran*  south  walls,  indicate  that  every  wall 
inclines  towards  ita  opposite  wall  at  the  top;  the  east 
and  west  walls  by  the  amount  of  3'  46'  each  ; and 
north  and  south  walls  by  the  amount  of  3'  4b'  each. 

(app.  P-o) 
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VENTILATING  niANN Kl.s 


The*'  ventilating  rluuiiul^  or  long  and  very  stuall- 
iK'Tf  passage*.  Udng  f*  Ml tl'l  hopstcSaly  stoppr. | up  « ijtlf- 
whviv  in  their  length, — 1 tuu.1.-  no  other  trial  .1  their 
iingliut,  than  nicivlv  tu  put,  or  linvi-  put.  a littli-  peek'd 
clinometer  mi  tin-  Hour  of  them,  ju.it  n-ithin  tlu-ir  upper 
mnullia,  on  the  outside  of  tin.  Pyramid,—  and  tako  tin- 
angle  tin  iv  within  a degree.  This  being  close  enough 
to  indicate,  whether  the  angles  were  the  name  a*  those 
of  tin.  larger  inclined  passages,  viz.,  Ofi"  to  27°;  nr 
whether  they  were  nean-r  to  wluit  I had  hyjwthctie’ullv 
concluded  in  18l>  I ; viz., the  north  one  = 3.1"  42'.  and 
tlm  south  one  = 45“ 

The  result  of  my  measure  in  this  mile  manner,  in 
January  1803,  on  the  northern  air  channel,  at  its  out- 
let high  up  the  Pyramid  side,  wan.  32"  4.V. 

And  the  result .of  a similar  measure  on  the  southern 
air-elmnnel,  kindly  performed  at  mv  rwiucat  bv  an 
enterprising  traveller,  Mr  Smyth,  fmni  Linonloshirc, 
who  visited  the  Pyramid  in  February  1865.— was,  46°. 


EXTERIOR  FACES  OF  CHEAT  PYIIAMIII, 


*,i'r,lr''  K*_ Measured  with  sextant-horizon,  the 
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middle  *>- 

only  Slightly  weatliciJed,  placing  lKiih’cve  ,77-  7”" 
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< ’AS I NG-STONE  FRAGMENTS. 


AfVi-r  various  preliminary  trials,  I bad  an  apparatus 
made  in  March  I Mill,  to  ineasutu  the  angles  of  the 
fragments  of  easing-stones  brought  home  from  the 
Great  Pyramid  in  1805.  This  apparatus  was  in  the 
form  uf  a double -pronged  wooden  compass,  25  inches 
|oug,  1-8  broad,  and  11  in  tlm  collective  thickness  <>) 
its  two  moveable  limbs.  These  were  made  in  hanl 
nuihognny,  and  worked  on  a brass  screw-bolt  in  the 
ventre  uf  their  lengths;  one  limb,  only  18  inches  long, 
pas-ing  inside  the  other,  which  was  therefore  a donbk' 
frame  so  far,  hut  sol  id  at  either  end.  This  machine 
having  I 'cen  opened,  mode  to  touch  two  sides  of  a 
casing  . <lone  at  their  own  angle,  arid  clamped  tirm. — 
was  then  conveyed  to  a gun  rental  circle  1 1 *4  inches  in 
diameter,  and  divided  to  every  28'  by  Adie  and  .Son, 

to  no  cTtain  the  angle.  Tin-  serew-hend  of  the  com- 
pass-arms, entering  a bole  in  rentre  of  circle,  gave  a 
nearly  eunccntrie  position  ; and  the  angle  was  then 
read  oil  through  small  holes,  in  the  central  axis  of  eaeh 
coiiipu-i-snu  at  a radius  of  5 7 indie*.  To  correct 
residual  error  of  eccentricity,  the  angle  was  read  off  on 
l>otl»  ends  i f 1 1 ■ 'tli  arms,  or  on  <>p|>oeite  sides  of  the 
circles  eeiitix.  : and  to  oorivet  index  error  of  the  instm- 
titeiit,  the  angle  of  tin.  atone  was  taken  twice, — once  on 
the  right,  and  once  on  the  left,  of  the  principal  bar  of 
the  e.iiiijMss,  Heneu  eaeh  reading  now  given,  is  tho 
tvsiill  ot  four  lndejs'iident  readings  and  two  measure* 
of  the  angle ; and  is  free,  I trust,  from  all  sensible  in- 
strumental defects. 

Indeed,  the  apparatus  proved  itself  superior  in  seen 
racy  to  the  fragments  which  it  had  to  measure ; when-, 
the  almost  constantly  prevailing  fault  was  found, — 
tlut  the  surface  of  the  slime  which  hud  formed  part  of 
horizontal  ocatne  of  masonry, — was  more  or  less  hollowed 
towards  the  central  region:  partly,  from  a purposed  in- 
tention of  the  builders  to  cause  the  stones  to  rest  ou 
their  edges  only,  not  on  their  centres,  which  would 
make  them  unsteady j and  partly,  from  the  thin  point- 
ing of  liino  in  the  outer  part  of  the  joints,  haring 
" fesru'  the  stono  from  decay  along  its 

nngu  ar  edge,  and  to  keep  it  high  then-;  causing  the 
measured  angle,  when  straight-edge*  are  applied  to  Hie 
rc  in  I surface  indiscriminately,  to  give  a too  acute  angle, 
’)  a quantity  ot  a degree  more  or  less.  The  original 
ou  r,  or  hovelled  surface*  of  the  stones  were  nearly 
m'.  roni  "l’’1  defect;  though  three  fragments  from  the 
northern  nibbiah-la-ap  of  the  Pyramid  had  it  rather 
J" '' 1X1  ?’  an’5  indeed  so  evidently  to  the  eye  from  their 
,^■^1  that  they  ought  iierhaiw  to  have  lien 

‘Wn  away  at  the  ntoee.  lint  Ad  thi-v  h:trn  ll.-Wj 


place,  Ttut  aa  they  have  been 

of  *"*Y,W  t‘>llnlr>'-  1 give  tlu-ir  angles  with  those 

allowin'™  in  1Cf.  rra*mi!1,t  ’“'might  home,  though  not 
allowing  them  to  mix  in  it,™  


side  [JTT  ’r“s,nt'iit3,  seven  came  from  the  north 
the  „,.u”  '™*  5 yramid.  five  from  tho  east,  two  from 


Xhv  vjnll>-  and  five  fr,,m  tjlc 


West. 
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Ami  again,  of  the  same  nineteen, — fifteen  were 
examples  of  the  uhtuso  angle  along  the  upper  edge  of 
every  original  casing-stone ; and  four  of  the  mt,  angle 
at  the  lower  edge.  He  angles  observed  in  them  run 
thus : — 
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Whence  the  mean  of  all  the  ohtu.ee  Biigli*  is  128”  2',  ! 
yielding  trigonometrically  51  58'  us  their  inference 
for  the  acute  angle,  or  angle  of  slope  of  the  sides  of  the 
Pyramid  with  the  horizon;  and  the  mean  of  two  of  the 
same  acute  angles,  actually  observed,  is  51  49. 


(If  the  two  methods,  the  latter  was  adopted as  eon 

taining  the  h ast  amount  of  deduction  from  theory : and 
Mr  Inglis  kindly  undertook  each  day  to  ascend  the 
Pyramid ; and  hold  oat  as  rvtjuirvd,  an  ohserring- 
j "(g'ud  *t  a distance  of,  first  100  inches,  and  then  1 50 
inches,  from  each  comer  of  the  summit -platform  ill 
succession,  and  in  the  direction  of  a diagonal  of  the 
Pyramid. 

In  the  meanwhile  I marked  off  the  Pyramid  diagonal 
lines  on  the  socket-floors  below;  and  measuring  from 
the  outer  comer  of  the  socket,  along  that  line  a distance 
of  88' 1 inches,  marked  that  as  the  spot  for  electing  the 
Playfair  instrument  over,  because  then  its  centre  was 
seen  at  an  angle  of  altitude  of  42“  (the  approximate 
vertical  comer  angle  of  the  Pyramid),  from  said  outer 
comer  of  socket  tlonr,  Hence,  although  the  instru- 
ment at oid  near  the  middle  of  each  lloor,  and  high 
above  it,  the  angles  may  I*  considered  as  having 
been  measured  from  the  outer  corner  of  the  floor 
itself. 
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A'  iS. — A strong  northeast  wind  blowing  at  summit 
of  Pyramid,  making  the  signal-staff  difficult  to  hold 
steadily  ; wherefore  bisection  with  telescope-wire  was 
found  often  varying. 


CORNER  ANGLES  OF  GREAT  PYRAMID. 

ANGLKS  OF  ALTITLDR  OF  COR8EH-LIXM  OF  GREAT 
/ PTHASlin. 

April  28,  26,  1865. — These  were  measured  with 
the  Playfair  altitude-azimuth,  from  the  comer  socket- 
holes  of  the  casing,  cut  in  the  rock.  The  instrument 
therefore  was  powerful,  the  station  marks  below  accu- 
rate, and  if  only  thoro  could  have  been  obtained  at  the 
top  af  the  Pyramid,  a true  memorial  of  its  ancient  sur-  i 
face,  the  observations  would  have  been  in  the  very 
highest  degree  important.  But  there  is  no  such  memo 
rial  there ; and  we  must  either  supply  on  the  present 
•tiWJ-inch-sidcd  upper  plulfomi.n  pole  about  360  inehes 
high  to  represent  the  masonry  and  summit  casing-  | 
stones  now  removed ; or,  push  out  horizontally  a signal 
from  100  to  150  inches  to  represent  the  side  earing, 
now  also  removed. 
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The  100 -inch  distance  atiovc  in  called  rirtutil,  be- 
cause  though  it  was  actually  130  inches,  yet  the  in- 
strument lsdow  was  pushed  30  inches  outwards 
from  its  intended  place  of  58*1  Inches  inwards,  on 
account  of  the  Email  size  of  the  floor  of  the  south  east 
socket. 
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signal  an  observed  from  tlic  actual  socket- floor*,  the 
f""rth  gin**  it  as  it  wouM  lmve  been  observed  from  the 
uniform  |*v«iocut.  And  tin-  fifth,  give*  the  angles 
from  the  same  pavement,  due  to  a decreased  distance 
from  150  to  M3  inches  for  the  signal,  in  the  direction 
uf  a horizontal  diagonal  from  the  corner  of  present 
summit-platform;  (1 13  inches  being  equivalent,  in  the 
diagonal,  to  a side,  horizontal  thickness  of  casing  and 
hacking  stones  of  101  inches,} 
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HoniKi  ltSTAL  A NOUS  AT  THE  CORNER  OP  7IIE  BASF- 
Tht-se  angles  cannot  lu>  directly  observed  at  present, 
because  the  rubbish-heap  in  the  middle  of  every  side 
interferes  with  any  one  socket  seeing  any  other.  But 
by  comparing  turn  sides  *»rrrs*iWy  with  the  Pole-star, 
as  will  ho  described  in  the  next  department  of  angular 
measures,— it  was  concluded,  that  the  horizontal  angle  at 
the  outs-r  corner  of  the  north-east  socket,  subtended 
between  the  outer  comers  of  the  south-east  and  north- 
west sockets,  is  U0"  O'  44*. 

Tins  observation,  however,  wsb  made  under  such 
remarkably  disadvantageous  conditions,  and  on  the  hurt 
observing  evening  wo  had, — that  it  eminently  requires 
repetition;  while  similar  examinations  should  of  course 
be  also  made  at  each  of  the  other  three  l’vmmid  comer- 
sockets, 


SECTION  III.— ANGULAR  MEASURES, 
ASTRONOMICAL 


time  OBSERVATIONS. 

. All.  these  observations  were,  with  one  or  two  oxcept- 
tions,  taken  with  the  sextant-horizon:  on  account  of 
the  portability  and  expedition  of  that  instrument:  but 
its  accuracy  was  usually  considered  somewhere,  not 
ncuier  tin,,,  2'  or  3' ; though  by  cure  it  might  lie 
'"light  within  1',  Latitude  observations  by  various 
Stars  we ix’  occasionally  taken  as  a check  on  the  index 
error;  and  though  the  time  was  usually  obtained  from 
t ie  sun,  it  was  also  sometimes  found  from  star  obser- 
vations ; which  last  occasions  may  he  distinguished  in 
1,10  Allowing  table,  by  the  hours  against  which  the 
quantity  for  the  day  is  entered. 

The  chronometer  alluded  to  was  my  pockot-wateb, 
compensated  for  temperature,  and  going,  os  null  be 
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oUemd  fr„m  the  column  of  error  on  mean  wUr  time 
very  fair  y,— con*idering  the  amount  of  motion  it  wan 
■Ubjoctcd  to.  The  find  column  of  error,  on  „/vw 
"T  «•  Gowputwl  for  tl,c  of  flavi"  lh,t 
*»rt  of  certain  for  the  meteorologies  oUervutiona; 
ami  thu  lu‘t,  or  the  errors  on  nV/enW  time-,  for  the  Mke 
of  the  astronomical  observation*  with  the  Plnv fair  alt 
iui ninth  imdnimeut;  which,  however,  being  only  cm- 
proven  on  the  Polo-Mar,  never  required  the  time  to  be 
known  with  any  very  groat  degree  of  exnctncu. 

In  the  hint  fortnight  following  .Tanunrr  it  1 1 li,  there 
was  only  one  day  on  which  weather  prevented  me  from 
obtaining  a time-ohsenrntion  of  the  sun;  and  the 
Clmuite  wnn  no  line,  that  the  series  could  have  been 
kept  up,  probably  for  the  whole  four  month.,  almost 
daily;  hut  iny  time  wa»  too  much  limited  hy  other 
work,  to  allow  of  doing  more  than  what  in  given 
he  low ; — 
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latitude  observations, 

March  It— April  10. 


WITH  THE  PLAYFAIR  ALT-AZIMUTH  INSTRUMENT 
MOUNTED  ON  A FIRM  TRIPOD. 


On  Mar,  >,  11,  „!  Enel  Toml*._n,roii»ter 
tmaneter  a OSC.  at  1th.  0t„.  per  watch,- 
Vatinas  went  taken  for  Latitudo : 
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On  Mah'h  18,  at  Em*  Toattw,— Rtnxneter  = 30-20.  and 
Thuriuoiuotnr  s 62  8 at  I3h.  11m.  p at  waUjh, 
Ad,!  ^ = 62-6  at  131..  30m. 

thn  following  abaurvatkm*  wnro  taken  for  Latitude 
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(lltKAT  PYRAMID  MKAsritKS. 
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The  meridional  di.-dance  between  tin*  parallel*  of 
East  Tonal*  iiml  the  cvntro  of  Great  Pyramid,  being 
pact'll, — was  found  iipial  nearly  to  lli.OUO  ukIu*; 
wlii'Tvfnro  a correction  of  + H*  i*  neei:f<ury  to  reduce 
the  above  latitude  of  Eaat  Tomb*  to  that  of  tin  at 
Pj*mniid,  Great  Pyramid  King  norlli  of  East  Tomlm. 


April  10,  IMS,  on  summit  «f  <in-*t  Pyramid,  Ramue 1 r 
omcludnd  from  Eru»t  T-uoU  f*h*nTTRt|.vn  c run  hi  in  | with 
height,  =t  29*78 ; cncri’ctjnri  of  watch,  or  aih-roal  tltnc,  at 
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oWrvod  na  follows  with  Playfair  altaalrouth  rntfrununt 
for  latitude  ; iu»trumi'Ut  crudest  about  1(H)  inches  ntiulU 
of  centra  of  Huruoiit-plntfofiit  j— . 
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< ‘nil  able  ring  that  the  strange 

anomaly 

of  the  two  ifiet 

in  nut  haw  1**l*u  duo  to  wnut  of  lend  adjustment,  they 
ili'^Tre  to  Lave  only  half  weight  in  taking  the  inoau, 
in  which  c.wc  the  final  result  for  latitude  north  of 


Onait  Pyramid  is 

4.  20  »h#  :»r. 


RoUXl>  UK  AZIMUTHS- 
This  round  was  taken  n-ry  hastily,  and  only  intended 
to  Is*  approximate;  chiellv  also  to  settle  whether  second 
Pymmid  w;w  in  diagonal  oft  in.il  Pyramid,  and  whether 
a certain  supposed  distant  Pyramid  in  the  desert. 
H|Kiken  of  by  I)r  I,h*h?r,  was  n-ally  west  of  the  Gnat 
I *v  mm  id. 


srsmsR  on  ni>nitT  or  great  rriLvsini,  wirn  play  pair 
ALT'  A/ISITU  INSTRVUKYT. 


Aria  II. 

S*"»tU  point  of  liorixon  (computed),  . 
Second  Pyramid  summit, 

Ihiigoiinl  (Jowl  Pyramid, 
ll^lnnc  Pyramid  (?>,  repute!  west.  . 

Fall  nuwil  Ht*r  netting,  about 
Vest  point,  .... 

Pyramid  of  Aboo-ltocuh,  ... 
1 1-  itn  id  cultivate  I land,  begins, 

NurtU  cud  of  meridian,  .... 
iMta  of  cultivate!  Inn  d.  ends. 

I>omo  of  Meliemet  Ali’n  iqwi|u«  in  Cairo, 
8un  rising.  ..... 

Ev»t  pitint  of  horizon,  . , . 

Pyramids  of  Sakkara,  begin,  . 

••  end,  . . 

A distant  Pyramid,  probably  • tlie  Fobs* 

Pyramid, * 

liftshimr,  *hnrp  and  straight  Pyramid,  . 
DaaluKir.  re-entering  angle  Pyramid, 
Distant  ruins  of  P)  miauls,  ' . 

8ucno  Tory  diataut 

South  point,  . 
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azimuth  trenches. 

Marhi  21.  28. 


W1TU  TUB  PJ.AYPAIR  ALT'AZIMLTU  iy«THLllBNT. 

The  oWrvHlioi,,  of  tin-  2 1 at  being  only  *ppn»*MD*t1, 
to  signals,  those  of  the  23d  lire  alone  preserved. 
The  work  hi-gnn  about  3 i'jr.  and  finished  at  * r.M-,  >" 
the  *hadu  of  the  Pyramid  all  the  time  from  the  sun ; 
>ut  exposed  to  a hot  wind  from  the  south-west,  which 
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Section  in.-  Angular 


MEASURES,  Atrono.mical. 


the  temperature  94  2“  at  5.18  <» | o“  at 

m"J  «u“‘nict,1d  the  *izo  of  the  level- bubble 

fearfully. 

Tli.'  azimuth  trendies  here  obaurved  ujwn,  are  de- 
scribed in  lb  linear  measures,  |>.  44 

TIk.  first  .Up  was,  to  pUou  On  Playfair  instrument 
nu-iwav  between  the  north  and  south  trenches;  a».l  in 
tl..'  In.,-  of  their  inutii.il  axes,  ,w  indicated  |,y 
.Offully  plunk.!  at  ili.ir  out.  r .n.k  That  done,  thu 
two  incline.]  trenches,  th.,  the  vurt-noith-cast  an.J 
n<>rth-n<.rth-eaat,  were  looked  at,  an.i  found  nut  to 
;'»,iy  I’t'  - i'.'ly  on  the  instrument,  hut  ....  « point 
, ut  1 00  W“«t;  so  tliat  tho  correct  lino  t..  have 

tukon  with  the  north  ami  south  tranche..  »v,uM  have 
Wn —not  their  central  a*,*.  as  I hod  J«i„.,— hut  a 
purallc  ! lino  100  inches  went  of  that;  in  fact  marly 
the  West  si.lc  ,.f  their  c«,ts.  Instca.1,  however,  of 
moving  the  instrument  amt  signals  t..  Unit  now  western 
pwitinu,  ] preferred  to  move  tho  instrument  in  the 
uvi.il  line  of  the  north  and  south  tranche*  first 
northward,  until  it  niched  th..  intt*n»t*.  tin^  jxiiiit  of 
, * north-in>rth-«ast  tn  ijeh.  a#  shown  hy  poles  at  its 
either  end  ; and  upiin  southward,  f.r  tho  intcr*<vti»u 
nl  the  .-ast-nortll-ered  trench ; separaU.  observations  of 
the  north  and  south  piles  being  made  at  each  elation, 
lienee  we  have  fur  tho  crude  observation* — 
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Hfiicc  azimuth  an^le  of  north-north-cost  trench, 
trom  north  end  of  axis  of  north  ami  smith  trvnehvn, 
towards  tho  t*juct  , is 

54*  52'  —30°  19*  30'  =24°  32*  30' 

and  azimuth  of  eaAt-north'Ofist  trench  fnun  north  end 
of  axis  of  north  and  south  trvnchea, 

= 413°  48'  2G'-337*  22'  34'  = 7G*  25' 52' 

But  tho  caat-north-wnt  and  north-noith-east  treuchi* 


bemg  mora  accurately  cut,  or  bettor  preserved  than  the 
othura,— shonid  have  their  azimuth.  com, sired  also  w,tb 
the  line  of  the  socket*  defining  the  east  side  of  tin 
I jnniil s base,  which  may  be  acenmpliab.s]  thus  — 
n,e  Pole-star  reading,  taken  above,  include  the 
graakstelongMmn,,^  for  that  eveninK.  computed  at 
l 3ft  ; thi-rvforo  33<J  4'  18'  -f  l'1  37'  3o*  — 
397  41' 48’;  or  Azimuth  nf  celestial  pohi,  when  north 
end  of  avia]  fine  „f  north  and  south  trenches  reads  337“ 
— • 4 . And,  as  (he  circle  readings  inera-ase  in  going 
round  west,  north,  east,— said  axial  line  of  north  and 
"..It h tranches  la  at  its  mirth  end,  l*/  1 4"  wort  of  the 
north  point  on  tho  horizon. 

Itnt,  by  observations  presently  to  appear.— the  line 
Olthe  sockets  on  the  east  side  of  Great  Pvramid.de 
VI..U.8  at  its  nortbern  end  4'  14''  west  of  the  tram  north 
pout,  whence,  tine  of  north  and  south  tranches  punts 
U 30  west  at  it*  north  end.  of  the  similar  trending 
of  socket  line  : and  the  iWtW  trenehea  have  a less  in 
Clinakon  from  socket  line,  than  from  north  am]  south 
tranches  hue  ; thus — 
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AZIMUTH  OF  EXTRA  NCE-  PASSAGE  uK 
GREAT  PYRAMID. 

A Men.  3.  7.  18&5. 

Tim  signal  observed  on  April  3d  was  a tamp,  plated 
on  a box  U|s.n  tin-  Banddionp  under  the  granite  p.rt- 
l ulli*,  about  1000  inches  down  the  entrance  passage; 
and  viewed  through  a 0'3-tnch  hole,  with  bevelled 
«dg»«,  in  a board  fastened  to  same  box  ; the  hole  king 
placed  by  measure — 

25^  inrlito  from  ilnor. 

•»  roof. 

21'4  H iuwt  wall. 

IHmI  21.4  „ tm(  wmJI. 

n*n  lBn|P  riamt*  wo*  behind  or  southward,,  and  mthvr 
below  tin's  hole, — in  order  to  make  said  hole  appear 
wi  ll  illuminated  when  viewed  fWuu  above  and  north 
vrunl ; ia,  from  the  position  of  the  instrument,  ut  th* 
top  of  pas-sage,  or  rather  uf  the  basement  «bo*t. — or 
this  extends  beyond  either  walls  or  roof. 
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Il-ne«  in  rniR  nmy  of  tin*  illuminated  i*n,l  of  thr 
t.  I-M.iju’  axis  tli-  n.  I nil  |iu]-  of  tin,  1\ miisil!  entrance 
I'liwip-  is  ,r>'  j.'i*,  uni!  jn  the  other  .1'  11',  wrest  of  tin- 
I'"h’  ul  the  skv ; or,  mi  the  mean  = 5'  34'  west 

Ayril  7,0  i*.m. — On  this  clav  a mw  lamp-cignal 
was  duly  rent  a-,|  in  the  entnim-e  pm-agr,  li nil.T  the 
granite  j»  rt-ullio,  nuil  observed  with  the  Playfair  alt- 
azimuth from  above  a ml  north  Wahl  as  before, — 
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Hi  uce,  in  the  two  way*  of  the  telescope,  the  pule  of 
•li  Ijaxsage  ia  shown  to  be  west  of  the  pole  of  the  sky, 
| 50*.  and  4'  4';  mean  = 4-  »r. 

I.' it  result  of  April  3d,  said  .V  34";  therefore  mean 
e t 1 day*  = 5-  Q"  f„r  azimuthal  deviations  -I 
l",ie  ot  entrance  postage  west  of  pole  of  sky. 
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AZIMUTH  OF  PYRAMID  CORNER  SOCKETS. 

EAST  SIDE  OR  OHK.IT  PYRAMID. 

April  26,  27,  1865.— After  trials  on  April  25,  the 
PUylair  instrument  was  taken  nn  the  2Gtb  to  a nick 
cut  nut  by  Mr  Inglis  in  aisle  of  nihbiali  heap  on  eastern 
Hank  of  Gnat  Pyramid,  anil  mads  there  to  observe, 
inmnthally,  siynals  which  had  lxs*n  duly  centred  over 
thi-  outer  corners  of  the  north-east  anil  southeast  basal 
sockets, — a similar  observation  being  afterwanl*  mode 
of  the  Polar  star  After  several  trials  and  adjustments 
ot  the  stand,  to  briny  it  into  the  vertical  plane  between 
the  two  signals,  the  instrument  was  well  levelled,  and 
the  following  observations  were  taken;  the  change  of 
reading*  by  180'’  for  the  same  object,  showing  when 
the  telescope  was  reversed,  and  the  opposite  half  of  the 
azimuthal  circle  brought  into  plav  : — 


Tltnr  per 
nerh 

"!']*■»  fdarnrnj 

A. 

IlkTWtfr 

n 

1 

Mfu  «r  Urik 
•timuiluJ 

mlmrarn{sri  | 

Vuik  toefcet. 

a vi’ 

€ 04* 

«U 1* 

Xoith  „ 

lift  9 J* 

9 »l 

17*  a as 

■'••mb  „ 

IT**  7 3© 

T 71 

17*  7 TJ 

k.  m.  «. 

N<*th  „ 

SM  9 14 

» 0 

Ud  s I 

6 An  47. 

IM  » lo 

4!»  in 

tr.4  49  |n 

« m at 

... 

AM  US  0 

An  l< 

14*  *41  J 

7 I » 

In*  At  2* 

Al  JO 

»»  Al  74 

Applying  then  the  correction  + 2h.  20m.  Os.  to 
reduce  the  watch  time  to  sidereal  time, — aud  computing 
for  the  time  tliua  found,  or  2h.  9m.  51s.  after  the 
greatest  elongation  west,  that  the  reduction  of  the  Pole 
star  to  the  north  meridian  was  = 4.  1*JJ*  29', — t bi- 
polar pointing,  or  trending  of  the  lino  of  the  two  socket 
corners  on  east  side  of  Pyramid,  is,  4"  41"  west  of  the 
polar  point  of  the  sky,  referred  to  the  north  horizon. 

NORTH  SITJR  or  r.RE  IT  PYRAMID. 

At  41i.  30m.  p.  11.  on  April  27,  1865,  placed  the  Play 
fair  alt-azimuth  instrument  on  eastern  half  of  northern- 
rubbish  heap,  where  a nick  hail  been  prepared,  also  by 
Mr  Inglis,  during  tire  day, — expected  in  the  vertical 
plane  joining  the  outer  comers  of  north-east  and  north- 
west sockets,  hut  unfortunately  found  much  out.  The 
position  was  Tery  difficult  to  attain  in  any  way,  on 
account  of  the  steepness  and  bxwenw*  of  the  rnbhish- 
heap,  which  owes  its  present  compound  shape  and  extra 
steepness  of  slope — to  the  excavation*  made  by  Colonel 
Howard  Yyso  on  the  original  rubbish-heap;  for  that 
heap  was  previously  of  the  same  simple  form,  n*  those 
still  to  be  seen  on  the  other  throe  side*  of  the  Pyramid. 
The  wind  was  violent,  and  the  air  often  ao  filled  with 
sand  and  limestone-dust,  that  I could  seldom  open  my 
eyes  with  impunity,  though  holding  them  as  close  as  I 
could  to  the  telescope  or  microscope  eyepiece.  My  right 
hand,  by  continual  overtasking  during  the  several  last 
days,  had  become  ao  sprained,  that  the  Playfair  instru- 
ment had  to  bo  lifted  for  me  by  Mr  Inglis,  in  placing 
EDINIlLTIOri  ASTRONOMIC,!!.  OBSERVATIONS.  VOI,  Kill. 


it  on  its  stand.  He  likewise  obligingly  adjusted  the 
observing  signals  over  the  outer  comers  of  the  two 
sockets;  at  the  north-cast  socket,  a camera-stand;  and 
at  the  north-west  socket,  finally,  an  18-inch  rod,  which 
he  held  vertical  by  hand. 

Not  until  close  upon  seven  o’clock,  when  daylight 
hud  almost  entirely  vanished,  had  we,  after  much  work, 
obtained  a place  where  the  instrument  was  sufficiently 
in  the  line  of  the  two  signals,  ami  could  see  them  botlr, — 
so  extensive  and  troublesome  were  found  the  necessary 
diggings  into  the  side  of  the  steep  hill  of  loose  rubhidi 
and  dust. 

At  lengtli,  after  various  trials,  the  instrument  and 
it*  stand  were  erected  in  n new  hole;  hastily  levelled; 
and  the  following  observations  obtained  with  single 
microscope — 

West  signal,  se  '-'Cl0  lift',  sn.t  East  signal.  Til-1  37' 

Agate.  . as  7511  37  sod  „ 70  37 

Now  these  notes  show  a discrepance  of  2'  somewhere, 
and  though  1 turn'd  to  the  west  signal  immediately, 
the  growing  durknex*  prevented  my  seeing  it  again; 
while  the  east  signal,  on  being  looked  for,  was  found 
to  have  been  blown  down  in  the  interval.  Directing 
therefore  immediately  to  Polaris,  the  following  observa- 
tions were  taken 
h.  m.  *. 

At  7 2 0 jmr  wnte!i,  i.iiintitli  of  PuUris.  13  IOiV’201  0" 

7 4 SO  = 1«5  U 0 

7 0 SO  „ .,  = 16S  *1  ao 

Means,  = 7 t 37.  orPh.2Bm-I2s  sidereal  time.  = 1 TO"  20'  60" 

The  reduction  to  the  meridian  for  the  slxjvr  sidereal 
time,  or  2h-  21m.  50s.  after  time  of  greatest  elongation 
of  Polaris  west,  — I”  19’ 40":  making  reading  for  celes- 
tial |h>Ic  = 1 66“  40’  30"  referred  to  north  horizon. 

And  if  we  take  a mean  of  the  signal  measures  just 
ss  they  stand,  adding  90"  to  the  degree-reading  for  the 
west  end, — we  obtain  166'  36'  30",  for  the  azimuth  uf 
the  polar  direction  of  the  Pyramid  deduced  from  its 
north  side,  a*  defined  by  the  terminal  sockets'  outer 
corners  there, — indicating  that  such  line,  is 

4'  0 West  of  celestial  pole. 

I need  hardly  remark  that  thi*  observation  require* 
repetition,  and  would  have  been  repeated  by  me,  bat 
that  another  night  was  not  possible.  Similar  olwerva- 
tions,  mulatto  tmthmilu,  should  likewise  he  taken  on 
the  South  and  West  sides  of  the  Pyramid. 


SECTION  IV.— HEAT  MEASURES. 


INTRODUCTION. 

Thk  instruments  employed  in  these  measures,  in- 
cluding the  meteorological,  were — 

1.  An  aneroid  barometer,  by  X Cooke  and  Son  ; 
compared  by  J.  Hartnup,  Esq.,  Director  of  the  Liver- 
pool Observatory,  through  0-G92-ineh  of  barometer 
range,  and  through  25  5°  of  temperature,  with  the 

(ait.  r q) 


Great  Pyramid  Measures. 
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(vault — that  it  in  correct  to  '001  ■inch  at  S3  0°  tem- 
perature ; but  hoe  a thermal  correction  of  0002  43-inch 
for  one  degree  of  Fahrenheit,  + above,  and  — below 
the  temperature  of  83'0*. 

2.  Thermometer,  * Casella  0,'  a mercurial  travelling 
thermometer,  scale  engraved  on  glass  tube,  computed  at 
the  Liverpool  Ob*  rrstoiy  on  .Tune  1,  1865,  and  found 
by  three  observations  to  be  01*  too  high,  at  or  near  62*. 

Therefore  the  coiTvction  to  be  applied  to  ita  readings 

ia  — O'l*. 

3.  Thermometer,  * Casella  1500/  a mercurial, 
Phillip*' -maximum  thermometer,  acole  engraved  on 
glass  tube,  and  found  to  have  top  of  ■mfcraJtai  mercu- 
rial column,  101*  distant  from  top  of  broken  part, — 
when  this  is  being  driven  along  slowly  by  expansion. 

Adding  therefore  1 O'l"  to  any  reading  of  the  column 
part,  its  readings  are  then  found  0'3‘  too  high ; hence 
the  correction  for  such  readings  is  — 0 3*,  at  or  near 
G2*. 


4.  Thermometer,  • Casclla  1 490/  a mercurial, 
Phtllipi’-maxirnum.  Column  correction  — + 'J  GS ; 
with  which  added,  the  tinal  correction  on  the  Liver- 
pool standard  is  — 0'2*  at  or  near  62". 

5.  Thermometer,  ' Casella  1834/  a spirit  minimum 
thermometer,  for  whose  corrections  see  Meteorological 
Journal. 

6.  Ayrton's  Faatre’a  dry-bulb ; a mercurial  thermo- 
meter, scale  Centigrade,  and  engraved  on  the  glass 
tube  ; it  reads  too  high,  and  reipiirea  a correction  to  iu 
readings  of  — l’l*  Fahrenheit. 

7.  Ayrton’s  Fastw's  wet-bulb  ; a mercurial  thermo- 
meter, Centigrade  scale  engraved  on  the  glass  tube  ; it 
reails  too  high,  and  requires  a correction  to  its  readings 
of  - 0-9°  Fahrenheit.  Roth  of  these  thermometers 
Were  of  exquisite  manufacture,  and  were  kindly  lent 
me  by  Mr  Ayrton  for  Pyramid  observations. 
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See  also  Map  in  Plate  1 8. 


WELL  TEMPERATURES  NEAR  CAIRO 

The  wells,  the  temperature  of  whose  water  is  here 
alluded  to,  are  frequent  in  and  alxmt  the  city  of  Cairo, — 
sometimes  single,  and  sometimes  in  a cluster  of  three, — 
but  always  fitted  up  with  a sakeeah  or  water-raising 
apparatus  turned  by  bullock,  donkey,  or  other  animal 
power, — and  consisting  finally  of  a vertical  wheel,  rais- 
ing one  aide  of  nn  endless  land  garnished  with  earthen 
water-pots.  Tire  observations  for  tempemture,  were 
usually  made  in  the  stream  of  water  flowing  out  of  the 
basin  into  which  the  water-pots  emptied  their  supply. 
Put  if  the  machine  was  not  at  work  at  the  moment,  1 
raised  the  water  for  myself  with  a glass  tumbler  snd 
stiing, — measuring  only  the  third  or  fourth  tumblerful 
drawn  up ; and  no  temperature-difference  between  the 
two  methods  at  the  same  well,  could  lw  detected, — 
though  there  was  much  difference,  and  apparently  con- 
stant, between  one  well  and  another.  The  reason  of 
this  variation  I could  not  make  out,  for  there  was  very 
little  difference  generally  in  the  depth  of  the  wells ; 
the  country  was  Hat  on  the  surface ; and  it  was  to  be 
presumed  tliat  all  the  wells  drew  upon  the  same  sub 
, toriunean  sheet  of  water. 
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Of  these  wells  near  the  Pyramid,  the  most  remark* 
able  one  by  for  is  that  called  King  Sliafro's,  being  a 
*|uarr.  tnaronried, sepulchral-looking  shaft, — 105  incites 
»lce|»  from  tlto  alabaster  floor  to  the  water-surface,  and 
with  a depth  of  water  of  70  inches  below  that  again, — 
in  the  eastern  room  of  the  recently-discovered  and 
excavated  building  called  King  Shafre’s  PaLace  or 
Tomb,  south-east  of  tho  Sphinx ; anil  in  which  well, 
was  found  by  Marietta  Bey,  the  broken,  life  sued 

statue  of  King  Shaft*  jj'— ? Q q)  . in  diorite. 

Hence  this  well  liaa  really  some  claim  to  show,  what 
the  temperature  of  a water-well  in  the  Groat  Pyramid 
would  be. 

All  the  rest  of  the  wells  noted  under  this  heading, 
were  agricultural  wells  in  the  alluvial  flat  east  of  tho 
Pyramid  hills.  With  reference  to  the  observations  of 
April  23,  the  following  note  appears  in  the  ohserving- 
hook: — 

April  23.— So  wind;  dull  hary  evening:  sun 
coloured  of  an  unwholesome  primrose  yellow;  locusts  | 


appearing  from  the  south-west.  The  water  to  be  exa- 
mined was  drawn  always  from  the  wells  in  a small  tin 
kettle  at  the  end  of  a rope ; and  only  after  said  kettle 
had  been  kept  plunging  in  and  out  for  some  minute*, 
and  then  depressed  for  as  long,  to  near  bottom  of  welL 
lhc  temperature  was  taken  both  by  /all  ami  rite;  tliat 
is,  the  air  being  warmer  than  tbo  water,  the  thermo- 
meter was  plunged  into  the  fluid,  and  kept  in  until  it 
ceased  to  fall ; then  being  taken  out,  evaporation  low- 
ered the  bulb  below  its  previous  lowest, — in  which 
state  it  was  again  plunged  into  the  water,  and  rose  up 
l,r  vcO'  n«urly  to,  what  it  had  reached  at  first  when 
descending  from  the  warmer  air. 

The  reason  of  the  different  temperatures  of  the 
waters  of  tho  different  wells  in  the  alluvial  plain,  we 
could  not  discover  at  tins  time,  or  since:  for  their  con- 
struction and  situation  Boomed  all  so  verj  similar;  rii, 
circular  holes  eight  to  twelve  feet  broad,  and  fifteen  to 
twenty  deep,  lined  about  their  lower  parts  with  Indian 
corn  stalks.  The  last  four  northward  wells  were  being 
worked  by  thu  villagers  with  the  shadoof:  the  first 
tiva,  were  not  being  worked  in  any  way.  In  some  of 
the  extreme  rases  of  anomalous  temperatures,  the  kettle- 
ful  of  water  experimented  on  was  emptied  upon  the 
ground,  and  a new  haul  token, — but  in  no  cane  was 
the  numerical  result  of  the  fust  experiment  thereby 
sensibly  altered,  for  that  well 
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On  Mud,  30,  IRfis,  had  fix  buckets  of  water  poun-d 
n .imcUy  one  after  the  olla-r  at  top  of  north  ,i,. 
p“  . w,"w  11  ««»P*  o«t  on  tho  exterior  of  the 
* yramid.— exporting  t».,t  tla-y  would  run  tlnwO, 
carnrmK  the  mean-temperature  wit],  them.— and  down' 
t<>  the  excavated  crow-passage,  whirl,  meet*  «id  «i,. 
liannei  from  north  end  of  ante  chamber  Hut 
ZZ^l lhrcUKh|. tlK'  “uft  evidently  ph'Jj 

Z w T'7“  *“  in  Col<'ntl  Howard  \w„ 

d«),  before  he  cleared  it.  Meanwhile  I was  waitino  at 
cross-passage  with  a candle,  two  tlmnnomch  ra  an  l 
« tin  mug, — and  observed  the  following  ri»  of  t ' * 
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On  April  1,  at  10  43  a m , six  buckets  of  water  were 
poured  down  the  opon,  upper,  outer  end  of  south  air- 
cbanne] ; aDd  in  half  an  hour  afterwards  it  ls*gun  to 
trickle,  hut  only  to  trickle  in  drops,  through  the  smith 
air-channel  mouth  in  the  King's  chamber,  arul  on  to  the 
floor.  At  llh  i'7m.  a.m.,  I began  to  catch  it,  as  it  thus 
came  out  of  the  mouth  of  the  hole,  in  a one-ounee  gloss; 
and  tested  the  temjicratures  of  *ticce**ive  idlings,  as 
follows — 
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When  the  thermometer,  wet  with  any  previous  ex- 
peri nieiil,  was  held  in  the  air  white  the  glass  cup  was 
refilling,  it«  column  went  down  to  T'f  and  *1\  pretty 
ijuickly ; and  with  more  time  would  go  down  as  low  ns 
fib  3 . Hut  this  was  nn  elfect  of  eVajionition ; and  the 
tme  tempo  ratlin-  of  the  water,  which  went  on  trickling 
for  more  than  half  an  liour  through  the  air-channel 
hale  was  close  to  7I.V.  os  shown  by  the  thermo- 
meter immersed  in  it,  and  kept  there,  on  each  occasion, 
upward!  of  one  minute. 
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Ajyril  10,  1 ri|>5. — Observed  tile  following  tempem- 
turea  by  * Coaella  0,'  placed  temporarily  in  windy,  but 
shaded  from  sky,  places, 
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SUMMATION  OF  A METEOROLGICAI.  JOURNAL,  KEPT  AT  EAST  TOMBS  GRF\T  PVm\rtn 
1ULL,  DURING  PART  OF  1865;  LATITUDE  = 29*  69‘  LONG  = ^^AST^'aND 
ELEVATION  ABOVE  THE  SEA  = 1600  INCHES.  ’ 1 


CYCLE  OF  A DAY. 

Frou  the  hourly  observations  of  the  various  meteoro- 
logical elements,  taken  throughout  almost  • complete 
generally  onto  a week, — mean  representations  for 
every  hour  hare  lwen  deduced  for  each  month;  and 
from  such  monthly  mean*,  a grand  mean  for  the  whole 
four  mouth*  hue  been  obtained  ami  i»  inserted  in  the 
following  table. 

The  complete  day  thua  instrumental!}-  described  at 
twenty- four  equidistant  points  along  its  courac,  repre- 
sents an  average  day  in  Egypt,  between  Kebraaty  ami 
March ; a (wriod  at  and  about  which  many  travellers 
and  invalids  may  desire  to  know  the  vicissitude*  they 
will  have  to  undergo.  It  may  also  assist  them  in  j 


ascertaining  from  their  own  observations  in  Ihom  month* 
when  any  of  the  Egyptian  meteorological  elements  are 
abnormal,  and  possible  storm*  approaching. 

X.B.— The  mean  barometrical  height  ix  unfortunately 
jfiven  too  high  an«l  to  an  unknown  amount,  im  the 
instrument  employed,  experienced  an  injury  on  the  re- 
turn, preventing  iU  duo  comparison  with  a stall  dan! 
barometer.  But  the  hourly  periodic  variations  of  the 
atinrmphenc  preasuro  are  probably  represented  by  it 
exactly  enough;  and  the  large  proportion  that  they 
liear  to  the  irregular  fluctuations  which  aceonijianv 
changes  of  weather, — the  former  being  much  larger 
and  the  latter  smaller  than  in  Scotland,  are  dulv 
to  be  considered  when  storm*  nro  impending  or  in 
progress. 


UiuocoioGT  or  a Mm*  I>at  ai  Eaat  Tam*  Ctbahid  If  ill,  tmb  uoitw*  or  Jabitart.  Fibbtart,  March,  abb  Ann  istt  itiu  ah  m nos  II  r. 
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METEOROLOGY  OF  THE  MONTHS  OBSERVED. 

Ix  the  following  table,  both  the  means  and  extromes 
from  all  tho  daily  meteorological  observations  am 
entered  for  each  month  separately,  os  well  os  successively, 
to  show  something  of  the  weather  history  for  the  time. 

EDINBURGH  ASTRONOMICAL  OBSERVATtOXS.  VOL.  XIII. 


The  chief  anomaly  moy  thenco  be  seen  to  consist  in  the 
extra  heat  and  drought  of  tho  month  of  March.  For 
heat,  the  temperature  of  96‘  1’  Fahrenheit  so  early  in  the 
year,  sufficiently  realise*  that  dement;  and  was  enough 
to  awake,  within  a single  24  hour  period,  apparently 
all  the  innumerable  snakes,  lizards,  Ac.,  of  Egypt  from 
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their  long  and  deathlike  winter  sleep  under  the  earth  ; i 
«nd  sot  them  marking  tin*  sands  in  all  direction*  with  : 
tboir  various  sub-aerial  tract*  and  new  found  activity. 
While  for  drought,  the  most  instructive  return  to  -look 
i»t,  is  probably  that  of  * the  weight  of  v.q-oir  ivxpiitvd  to 
* saturate  a cubic  toot  of  air/— for  such  return  cxpiv&bf* 
closely,  in  its  variations,  the  actual  effocta  ex]*ricncnl  on 
tin*  human  skin.  In  Scotland,  the  mean  amount 
nai|uin*l  in  the  mime  month  of  March,  was  05  grain; 
;uid  in  June,  the  dry e*t  month  of  the  whole  year,  it  was 
1 1 grain;  but  at  East  Tombs,  («iv;tt  Pyramid  Hill,  in  ! 
March, the  mean  ijuantityrcquirvd  then  was  dose  on  four 
grain* ; while  the  maximum  quantity,  on  one  special  occa- 
sion, was  no  less  than  1 3*8  grains  ; and  produced,  in  my- 
jelf  at  least,  the  proverbially  exhilarating  influence  of  a 
bright,  sun-illumined  desert,  very  difficult  to  describe. 


Hence  there  are  peculiar  effect*  attendant  on  Egyptian 
heat,  if  only  by  reason  of  its  accompanying  dryness, 
while  even  in  the  one  clement  of  14  tenqicmturv  in  the 
shade,  it  may  bo  intercHtiug  to  point  out  that  the 
coldest  mouths,  i.r.  January  and  February,  at  the  <»rml 
l*ymm»d,  were  3U  wanner  than  the  warmest  months, — 
July  and  September  of  the  same  year, — in  .Scotland. 
Al&o,  that  in  mid-winter  in  Egypt  the  temperature  is 
higher,  though  the  sun  is  lower  in  the  sky  at  Xt*»n, 
than  it  is  at  mid -summer  in  Scotland,  with  u higlier 
sun.  Dut  to  enable  the  reader  to  judge  more  particu- 
larly of  the  differences  between  the  two  climates,  a 
p irulkl  table  of  the  general  Scottish,  to  tin!  Egyptian 
tom  hie.  meteorology  is  here  intro*  Inced. 
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Section  IV.— Heat  Measures. 


MEAN  DAILY  TEMPERATURE,  ix  tub  Shade. 

Tub  previous  returns  for  mean  temperature  are  from 
the  simple  mere  (trial  thermometers  observed  hourly; 
hut  in  the  following  tablu  reference  is  made  to  the 
roconhul  indications  of  the  *clf-regia|ering  thermometew 
«tvmg  the  extreme*  only  of  day  and  night;  and  with 

them  the  precaution  ha*  Wn  followed  of  , .paring 

•w  h day*  maximum  temperature — not  with  the  low 
temperature  of  the  previous  night  alone,  or  the  follow- 
ing night — hut  with  the  mean  of  the  two  night*.  The 
range  thus  obtained  turn  been  divided  by  two,  in  order 
to  ] ID-sent  the  quantity,  the  simple  addition  or  substnu- 
tion  of  which  will  nt  once  give  either  the  maximum  or 
minimum  tvnqicraturv. 
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The  mean  UtujMTutuiv  for  the  whole  of  tin*  four  | 
months  observed  would  thus  appear,  from  tho  bpII- 
rogiatoring  thermometer*  alone,  = G4G9.  Hut  there  are 
*ome  cauBe'a  which  may  make  this*  result  mlhcr  too  high; 
iw  for  examplo,  that  the  minimum  thermometer  being 
of  alcohol,  aim!  lnngi'-bulbed,  L*  more  ftluggtsh  than  the 
inercurU]  maximum,  and  doea  not  equally  give  the 
extremes  of  it*  curve.1  There  i«  the  further  uncertainty 
too  with  thin  method,  that  it  is  by  no  means  necessary 
that  the  mean  of  the  two  extremes  of  ovriy,  or  indeed 

1 The  mf*D  diAinetur  of  tho  bulbs  of  nil  the  mercurial 
thermometers  cmplojc!  woa  eloso  to  025  inch  ; und  of  tbo  nlco- 
holic  about  0*55  inch. 


any,  daily  curve,  should  give  the  true  moan  for  the 
whole  day ; and  in  fact  the  Egyptian  curve  being  more 
intense,  but  shorter,  for  the  day  than  tho  night,  cannot 
do  mo. 

Hu, CO  tin-  result  from  tins  maximum  and  minimum 
thermometers,  observed  every  day,  in  the  usual  manner 
<>r  tbo  .Scottish  Meteorological  Society, — is  probably  not 
so  Rissl  a*  that  from  the  simple  thermometers  observed 
hourly,  about  unco  a week,  throughout  the  same  four 
month*;  and  this  latter  method  give*  (!3  t". 

Assigning  the  latter  number,  therefore,  double  -weight, 
the  mean  of  the  whole  meteorological  oh  nervation*  for 
the  mean  temperature  at  East  Tombs  during  the  months 
of  January,  February,  March,  and  April,  of  the  year 
1 8ti.O,  = G.T&-  Fahr. 


ANNUAL  MEAN  TEMPERATURE,  i*  the  Shade. 

Ten  observations  by  myself  in  December  and  January 
of  tho  temperature  of  wells  in  Cairn,  gave  CU°  8 ; and 
the  mean  of  live  whole  years'  observation*  on  the  air  in 
the  same  place  by  an  Austrian  observer  (recently  com- 
municated to  me  by  Mr  Buchan)  give*  C9‘-9. 

Bnt  East  Tomb*  is  rather  higher  than  Cairo,  as  well 
a*  nearer  to,  or  actually  in.  tho  Libyan  Desert:  and 
there,  thirteen  olxiervationa  of  temperature  of  neigh- 
I -ouring  Well*  in  April  gave  while  six  ohaerva- 

tion*  ill  the  central  chamber  of  tho  Second  Pyramid 
close  by,  gave  7t  Tr;  this  latter  quantity  however  re- 
quiring a large  correction,  probably  not  leas  than  six 
degrees  for  the  increase  of  rock  temperatures  according 
to  their  distance  from  tho  aerial  surface,  a*  proved  in 
principle  by  the  rock  thi  nnomcter*  on  the  Calt-on  Hill, 
Edinburgh. 

On  the  whole,  then,  wo  may  perhaps  he  justified  in 
conctmling  that  the  mean  animal  temperature  of  the 
Desert  is  a little  lea*  than  that  of  the  cultivated  and 
inhabited  valley  of  the  Nile  on  tile  same  parallel. 
But  a far  more  important  ami  decided  particular  de- 
ducible  from  our  Pyramid  observations  compared  with 
tho  Austrian  Cairo  series  almvc  mentioned  is,  that  the 
winter  month*  at  Fast  Tombs  are  several  degree* 
warmer, — and  the  summer  mouth*  necessarily  at  least  as 
much  cooler, — than  the  corresponding  mouths  in  Cairn ; 
or,  that  the  Desert  enjoys  an  insular,  and  the  city  a 
continental,  climate,  a*  touching  range  of  temperature, 
and  Isith  to  a most  sensible  degree,  and  practicully  im- 
|H,rtont  a quantity,  or  thus; — 
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CLIMATE  TEMPERATURE 
Ai.tiiouuh  in  some  respect*  I may  now  bo  enabled  to 
say,  looking  to  all  tho  usual  and  orthodox  meteorologic 
recognitions  of  beat  (!.<•.,  divers  returns  about  “ tem- 
perature in  tho  shade),1'  lAerati  an  imam  mc-aw,  yet  I 
fear  that  Nature  lias  Wen  thereby  but  ludf  described. 


I'  H4 


< Iiikat  Pyramid  Measures. 


Temperature  Id  the  shade  in  no  doubt  very  import- 
ant, ami  15  monomer  the  ijuantity  or  ex pressi,  ■!!  fur 
atmospheric  lu-at,  which  is  tu-t  easily  amenable  to 
trustworthy  instrumental  observation : hut  temperature 
in  the  Sun  is  u nullity  influence,  and  worthy  of  far 
more  attention  than  it  has  yet  received  and  douhtless 
would  have  obtained,  had  the  savants  of  the  North 
• ody  known  a little  More  what  the  Sun,  i.r.t  the  Sun  in 
this  South,  really  i*. 

In  !•+;>•  | it  ils  shining  would  be  terrific  hut  for  the 
counlemecing  effect*  of  wind,  which  carries  off  the  heat 
almost  os  fast  os  it  is  generated  in  any  exposed  surface. 
Rut  the  wind  Bunn-times  fails,  more  too  in  certain 
localities  than  in  others,  and  then  conies  the  trig. 

In  the  wall-enclosed  English  Cemetery  in  Cairo, 
whore  the  wind  is  kept  out  and  the  sun  let  in,  remit 
tombs,  both  of  n-d  Peterhead  and  grey  Aberdeen  granite 
an-  perishing  rapidly,  like  rotten  disintegrated  sand- 
stone; white  living  Englishmen  go  about  there  in  mid- 
winter with  heaps  of  white  cloths  fastened  round  their 
hats  as  a protection,  they  say,  from  cm/,  ,lc  toicil. 

Rut  in  the  open  Desert,  ex|Kiscd  like  tlw  ocean  to 
every  wind  that  blown,  neither  the  ini, grit v of  rock  nor 
the  constitution  of  man  suffers  at  that  fearful  rate.  On 
some  days  too,  chiefly  owing  to  wind,  we  oureolve* 
found  at  the  Pyramid  little  differonce  between  the 
temperature  in  the  slinde  and  tliat  in  the  sun.  Would 
then  on  such  days  a record  of  •'  temjwraturo  in  the 
sliade  ho  sufficient  for  all  scientific  punmscs  I 

Certainly  not ; and  least  so  for  securing  somo  of  tho 

nB hTshal'1'''11”  I*,  e'maU‘-  r°r  ,ncro  “ lom|k;mtuio 
. , ba,iL‘  W accompanied  by  dun  darkness, 

sKklj  liuc*,  and  negation  of  everything  bright,  ioyous 
and  exciting  lxrth  to  vegetable  and  animal  life;  while 
temperature  in  the  sun,  ns  the  sun  is  in  Eigvpt  ulwavn 

Huy  £ n *Wne?,inB.8°  *Kt  though 

vlt  b T •8al"  ‘““"Steely  by  fooling  winds, 

rim  iTTn  "**•  ta  say  of  it  in 

‘ 01 1,10  Juiefc,  though  mnlatie  mulandu, 

Ear  better  to  have  loved  and  Inst, 

, ,.  I b»0  uover  lo  1m«  U.ve.3  at  all. 

been 

to  have  felt LT.****1  co“tcdM»S»>».  than  men-ly 

does  not  end  so  lnose  TPt  r’  a,,<l  it 

lor  Which  new  instrument/, T w!  *.tU,n8  therefore 
than  any  that  have  yet  lx •en^cT?*1?"'  m'>r°  °CrUin 

*"d  dl;6c,ii'tinn  shoJu  be  invented^5'  'If  ","a-3luclllcnt 
«>’->  «1>  i»  au  the  coming  tSS^ZST ' 


SPECIAL  STORM. 

during  S W monTh^Lfni8l5Rt  "*  ^ 

3010  to  29  09,  and  tCn  l f"Ur 

l»int  to  301 7 iu  the  eouTM  of  « w / y I®40  fror 
During  the  sinking  of  the  teroL2^£^ 


from  south  gradually  to  south-west,  and  during  the 
rising  from  south-west  to  west,  the  maximum  Velocity 
occurring  soon  after  the  maximum  fall  of  the  barometer. 
Not  a drop  of  lain  fell  in  that  41  rainless  land,"  during 
three  days  the  sky  was  dark  und  oWured  with  sand, 
which  seemed  to  lill  all  tho  air;  and  the  difference 
between  wet  and  dry  Imlh  thermometers  was  occssion- 
ally  In  at  a shadc  U'Mjienituro  of  6&"  Falir. 

Rut  the  storm  was  nevertheless  most  remarkable 
for  tho  long  period  of  nnintemipted  fall,  and  then  the 
aluioxt  equally  long  period  of  uninterniptcd  rise  of  the 
barometer,  lasting  altogether  for  n whole  week, — and 
indicating  a wide-spread  and  truly  grand  diaturlisnec 
of  the  ntmosphere.  Seeing  too,  that  such  disturbances 
are  always  of  a dynamical  or  locomotive  order,  we  may 
ask  whence  did  this  storm  coiuu  to  Egypt) 

Emm  the  southern  parts  of  the  North  Atlantic,  is 
the  most  natural  idea  The  admirable  daily  bulletins 
of  the  Iuijierinl  Observatory  of  Paris  do  indeed,  so  far 
ns  their  maps  go,  prove  that  the  Egyptian  storm  was  not 
felt  in  Europe;  but  they  show  a centre  of  barometrical 
depression  at  7b.  a.M.  on  February  2,  as  lreing  then 
Eastward  of  Sicily,  and  probably  pursuing  au  eastward 
path  soon  to  lie  beyond  the  range  of  the  Parisian  maps. 

If  in  such  jHith  we  assume  a velocity  of  40  miles  on 
boor,  the  storm's  centre  should  have  been  on  the  Longi- 
tude of  the  ffnrrl  Pyramid  nt  41i.  ic.  of  February  3; 
and  on  the  1-ungitudc  of  six  or  seven  hours 

afterwards.  And  this  seems  really  to  luive  taken  place; 
for  while  our  own  ohsi-rvntions  have  already  given  that 
date  for  the  (Ire.at  Pyramid,  the  corresponding  date  for 
Jerusalem  is  indicated  by  the  following  return  kindly 
furnished  for  that  station  by  the  Meteorological  Society 
of  .Scotland.  At  Jerusalem,  indeed,  the  storm  was 
different  from  tho  Egyptian  one,  l>y  Icing  accompanied 
with  much  ram,  thunder,  and  lightning;  but  it  was 
made  up  of  similiur  S.  W.  wind,  and  attended  by  the 
same  long  continued  full  and  rise  of  the  barometer, 
extending  there  over  eight  dnys. 
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SECTION  V. -MISCELLANEOUS  AND 
COMMUNICATED  MEASURES. 


MEASURES  OF  TIIE  SECOND  PYRAMID. 

A .n ui.e  of  elevation  of  each  aide  of  the  casing  near 
the  summit  of  th*  second  Pyramid,  measured  approxi- 
from  Mow ; with  tlu.  .extant  horizon  &om 
til*  tup  of  the  rubbish- mound  in  the  middle  of  each 
aide,  on  April  7 and  8: — 


Angie  of  Ko>t  face  of  easing, 
„ South  „ 

..  W«t 

..  North  „ 


= 52*  bT 
= 62  62 
= 62  40 
= 52  42 


Mean,  - 62°  W 


asRooruxars  or  sbouxd  pyramid 

Situated  near  the  western  and  of  the  grand  chamber, 
which  in  cloee  to  the  centre  of  the  bare  of  tha  Pyramid. 
Length  of  thia  chamber  runs  east  and  west;  roof, 
angular ; walla,  of  limestone,  apparently  excavated  in 
rock  nf  hill,  and  ailt-incnuted.  Floor  near  aareu]>hngua, 
ia  of  granite,  much  broken  up  (by  Mr  Perring,  in  KU 
«<arrh  for  an  under  chamlier).  Sarcophagus  of  real 
granite,  with  ite  length  placed  north  and  south;  sunk 
originally  in  floor  up  to  level  of  brim,  quite  or  nearlv; 
measures,  excluding  at  present  particular  consideration 
of  the  grooves  for  a lid,— thus  on  March  2 and  14, 


SA»o>r*i4i;ra  n#  Hmmid  I’tmamiu 


Ocn»«. 

I.1MDK. 

1 

tenslA 

Scrotlh 

IVpl  h. 
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GODOTl,  . . » 

■ limml  put  ofi 
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loehot. 
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wee 
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... 

N4 
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South  tai  . . = 

Kovth  oiat  conm,  = 
Pwtnrf  Wcxtldu  l 

... 

*•? 

ti  4 

by  oum  of>  = 
frocirr  Irtlit,  j 
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... 

... 

n h 

TnuiavRian  thlcknmu  ,J  West  side,  all  along.  = 7 6 inches. 
m Ewt  „ below  = 7*6  „ 

m North  etui,  below  ledge,  = !>-3  „ 

•»  Bonth  end,  „ =.  S>-4  „ 

Ua<i  oiico  a cover,  utill  to  be  which  fitted  on  by 
sliding  from  tho  west,  tike  a sliding-lid  of  a box.  The 
grooves  for  such  a sliding-lid  are  cut  inside  the  top  of 
the  east  side,  and  north  and  south  ends;  white  tho  west 
solo  ia  entirely  lowered — to  the  depth  of  the  groove — 
across  and  along  its  (the  west  side's)  upper  aurfsoe, 
except  a small  portion  at  each  end,  beyond  the  limits 
of  the  side  groovea  there. 

BDixmiiou  astronomical  oibkiivations.  vol.  xnr. 


Vertical  depth  of  this  groove,  , , 

lion  rental  breadth  of  its  torn  on  Foot  ride, 
Do.  ou  booth  end.  South -cast  onraer,  . 
P°'  , do.  8ooth-we»t  „ 

Do  on  North  end.  North-east  „ 

Do.  do.  North-west  ., 


= 1 -6  loch. 
= 045  „ 

= 11  „ 

= 17  _ 

=S  11  „ 

n lit  .. 


The  outer  sides  of  the  grooves  overhang  towards  the 
top  and  to  tho  centre  of  the  sarcophagus;  so  that  they 
may  be  described  as  being  acute-angled  or  dovetailed, 
anil,  as  such,  would  prevent  the  cover  being  pulled  off 
Upwards.  It  was  further  prevented  from  being  pulled  off 
horizontally  westward,  by  having  holes  in  the  top  of 
the  west  aide,  into  which  sliding-pin*  fell  out  of  the 
bottom  of  the  lid,  when  thia  was  pushed  on  into  its 
right  place.  There  are  two  of  those  holes  only,  each 
about  1 inch  brood,  circular,  and  1 deep,  in  tho  middle 
of  the  western  side  as  regards  breadth,  and  6 inches 
within  tile  inside  ends  of  the  interior  of  the  sarcophagus 
ns  regard*  length. 

Tho  lid  or  cover  was  found  lying  amongst  tho  broken 
stonea  of  tho  floor;  it  is  very  thick ; the  full  length  and 
breadth  of  the  whole  Teasel;  and  with  a portion  only 
of  the  under  side  chiselled  into  shape,  to  enter  the 
groovea  at  tho  top  of  the  sarcophagus  sides.  The  lid 
measured  1037  inches  long;  42  inches  brood;  8‘2 
inches  thick  to  the  cut-out  part,  to  suit  lodge  or  grooves ; 
and  9'8  incites  thick  elsewhere. 

'Hie  temperature  of  the  room  waa  found  to  he  thus, 
by  Caselln  0 : — 


h.  m. 

At  6 0 r.K. 

5 10  ., 

6 20  „ 
5*0  ., 


= 750F  Fulir. 

= 74  6 ,. 

= 74  6 „ 

= 74-0  .. 


KNTRANCC  PASSAGE  OF  SECOND  PYRAMID. 

This  entrance  passage,  on  the  northern  face  of  the 
second  Pyramid,  is  merely  lined  with  nil  granite;  or 
formed  of  four  sets  of  granite  plates  thrust  into  this 
very  rode  general  masonry.  Of  these,  the  plates  or 
blocks  forming  the  roof  and  floor,  are  1 1 2 inches  brood, 
and  35  to  50  inches  thick;  while  the  plates  forming 
tho  walls  are  much  smaller  blocks  placed  in  between 
these  large  flat  ones  to  keep  them  apart,  and  are  each 
35  inches  brawl,  47 ‘3  inches  high  or  thick,  ami  41 ’7 
inches  apart  the  one  from  tho  other  at  their  internal 
faces,  to  form  the  breadth  of  the  passage ; which  passage 
is  therefore  41‘7  inches  broad,  and  47‘3  inches  high 
transversely  to  the  line  of  the  floor. 

Or,  by  a second  measure— 


Vertical  height  of  (aid  yaaiagn, = 62  8 

Height  at  right  angles  to  iaclin*,  . . = 47  2 and  47-4 

Brvhdth  at  top, 4j.7 

* bottom * | = 41  ft 

Distance  of  beginning  of  roof  i»  south  of  tho  North 

end  of  basement. — ;oo 

Weal  wall  end  from  ditto,  .....=  500 
East  wall  end  from  ditto, H 


Tito  ends  of  the  granite  blocks  on  the  cast  side  and 
below,  are  not  quite  clear  of  the  side  rubbish. 

(afp.  p-y) 


Gheat  Pyramid  Measckes. 
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<*h  April  5,  the  Mayfair  altituibhaximulh-instruinent 
wa«  erected  over  basement  In-ginning,  or  north  end  of 
tin*  l*stage ; end  a lamp-signal  was  placed  near  bottom, 
eBd  of  tllt’  on  a heap  of  rubbish,  about 
I.jU  inches  fnmi  the  instrument,  measured  on  the 
pismgt-  s incline. 

Before  beginning  the  angular  measures,  the  lamp- 
*mn.d  was  examined  and  found  to  be  sensibly  in  the 
centre  of  the  paasage,  a*  regard*  roof  and  ihor,  and  east 
and  west  wall.  The  Playfair  instrument  was  also  found 
to  ho  correct  between  the  last  and  west  wall,  Qf  the 
passage,  but  somewhat  out  in  height;  an  error  not 
injured  quite  w accurately  as  it  ought  to  have  been, 
but  believed  to  amount  very  nearly  to  flN-inch  too 
ugh  , ot  UuU  the  horizontal  axi,  of  the  vertical  circle 
H ™ - O^h^vertreallyalove  the  floor  of  the  passage, 

“ntLliV’o.  h ‘V"  Vert"-'aU-V  h,  lovr  »be  produced 
optiLaliy  to  the  instrument  s position. 

ilc  talcing  some  of  these  measures  near  the  top  of 
je  I««ige  inside,  there  was  an  involuntary  testimony 

Ln  in'1"  ? ",'e  0Oor  of  lbc  I“^gc  being  greater 

han  the  angle  of  reps,,  for  wood  resting  on  granite, 
wuh  some  sand  sprinkled  on  it  too,— by  the  measuring- 
rod  shdmg  away  of  its  own  .coord,  and  not  stop  ling 
1 1 had  H»t  to  the  bottom  of  the  whole  jeisaage. 
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The  following  being  the  steps  of  computation 
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This  fragment  was  picked  up  amongst  the  rubbish 
of  the  western  side  of  the  second  Pyramid,  and  con- 
tains portions  of  three  worked  surfaces,  via,  the  boss, 
the  bevelled  outside,  and  a vertical  side-joint 

The  angle  of  the  h*ac  with  the  bevelled  surface  being 
measured  with  the  reversing  caliper  apparatus  and  circle 
on  March  7,  18(16,  in  Edinburgh,  gave  52°  45';  and 
on  May  10,  1866,  without  looking  at  the  former  return. 
52*52';  mean  =82°  48'. 

The  angle  of  the  liase  with  the  upright  side-joint 
surface  was  found  = 90*  5';  and  the  angle  of  the 
bevelled  surfneo  with  the  same  side-joint  was  found  a 
J J ® J tbe  increase  of  this  angle  over  the  other  of  90* 
nearly,  being  very  marked. 


photographs. 


•v  HUM  l|*  tDi 

These  photograph*  were  all  taken  with  a view  sold 
to  procuring  aids  in  scientific  inquiry.  Hence  the 
were  numerous;  often  rather  peculiar,  both  in  th 
17 < 800  l*s*'on®  (though  the  camera  was  nei 

1 * t but  on  the  contrary  levelled  by  spirit-level),  a 
Were  always  on  glass  platen.  The'  imprewions  w- 
moreover  thin,'  photographically, — as  rendering  tb 
more  suitable  to  copying  and  enlarging  by  a eopyi 
<^era  afterwards, —and  small  in  sire,  for  the  sake 
P“  ‘ ity  ; one-half  of  them  being  taken  on  diy  pin 
about  throe  inches  square,  with  a lens  4 8 inches 
a®  *!be  °ther  half  on  wot  plates,  of  the  unni 
y »ma  size  of  1 iuch  square,1  with  a lens  by  1 

Platm tb*ai°s«l»l£^!i*^  ,n«  of  tbal  else;  lbs  gli 

“sasl-iiiod  slides  ^r  ^ur^  ‘r^,b°'  101,8  °®»  kru*d'  “r  1 
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n»llmey«r,  °t  London,  18  indie*  in  tolar  focus.  These 
smaller  pictures  were  tlie  work  of  an  apparatus  specially 
arranged  by  myself  for  the  occasion,  and  with  a view  to 
wearing  several  praeUcal  advantages  as  detailed  in  voL 
;•  ch“P-  rri.  of  - Life  and  Work  at  the  Crest  Pyramid" 
bv  myaelf;  but  though  aueceagful  in  ita  obj.a’ta,  1 do 
not  burden  these  page*  with  an  account  of  it,  aa  the 
apparatus  itself  was  exhibited  (for  we)  by  Mr  J.  Niool, 
and  described  by  him  extremely  well,  Indore  the  Edin- 
burgh Phot  jgrnphiral  Society  on  May  I Oth,  1866  ; he- 
aidea  being  reported  in  the  Briluh  Jmrwtl nf  Photo- 
jrrV,y  (Na  318)  for  ,Tnne  8th,  of  the  same  year. 

pomTivit*. 

From  the  above-mentioned  negatives, — of  which 
there  are,  large  and  small,  twelve  boxes,— I prepared, 
with  a copying  camera,  after  returning  home,  a con 
aide  table  number  of  positive  copies.  Occasionally,  of 
the  whole  subject;  but  usually,  some  sjiecial  portion 
only,  of  the  original  negative,  was  picked  out,  anil  mag- 
nified to  such  an  extent  aa  to  till  the  sire  of  glass  plate 
sobered  for  the  jswitivea, — and  in  that  way,  exhibit 
slimin'  features  of  structural  irnfiortance  or  tlieoretic 
interest,  in  a more  striking  and  easily  understandable 
manner  than  would  otherwise  have  been  jKiasible. 

On  this  principle  there  were  first  prepared,  copies  of 
Sixty  subjects, — on  glass  plates  7 76  by  4 25  inches,— 
with  some  idea  of  converting  them  into  book  plates : 
but  the  expense  of  su  doing  was  soon  found  to  la-  vastly 
beyond  my  limited  means, — however  desirable  it  might 
be  otherwise,  for  Pyramid  literature  to  receive  so  large 
an  accesaioti  of  accurate  pictorial  representation.1 

Afterwards  a series  of  copies  was  commenced  on  glass 
plate*  u 75  by  3 25  inches, — ns  being  more  suitable  to 
optical  examination,  micrometric  measure,  and  public 
exhibition  by  tho  oxyhydrogen  light, — and  carried  out 
to  the  extent  of  166  subjects. 

Finally,  a series  has  been  commenced  on  glass  plain 
suitable  for  the  stereoscope.  Only  fourteen  subjects  of 
this  scries  have  been  realised  as  yet,  and  it  will  probably 
nut  extend  to  more  than  fifty,  as  only  a portion  of  the 
original  negatives  were  token  appropriately  in  duplicate. 
In  preparing  these  proofs  for  the  stereoscope,  a standard 
wna  adopted  at  the  beginning,  and  will  he  preaerved 
throughout,  of  keeping  the  centres  of  tho  two  pictures 
funning  a stereoscopic  pair  2 7 inches  opart.  With 
this  distance,  no  prismatic  jKiwcr  is  required  with  the 
lenses  of  tho  stereoscope  to  enable  an  average  pair  of 
eyes  to  produce  combination  of  the  two  subject*  with- 
out strain  on  tho  optic  nerve*;  and  it  has  been  possible, 
therefore,  to  employ,  in  some  special  stereoscopes  recently 
manufactured  on  parjiose,  simple  achromatic  lenses,  with 
much  greater  magnifying  power  than  is  usual;  and  with 

< or  the  above  collection,  thirty  were  lost  to  Mr  Msthor.  of 
lbs  Msvuedura  Metal  Cemieuiy,  to  exhibit  at  hi»  'stair  al  a 
eonveisaaioae  if  the  British  Association  for  tho  Promotion  of 
Science,  at  Birmingham,  in  1S6S;  a„a  ttc  have  been  chiefly 
given  sway  to  privata  friends,  interested  in  tho  subject  of  th« 
Pyramid. 


such  an  increased  extent  of  realization  of  the  mechanic* 
composing  the  scene  photographed,  ns  to  induce  a regret 
now,  that  «rry  subject  was  not  taken  in  n stereoscopic 
manner.* 

Still,  such  as  they  arc,  with  numerous  imperfections 
on  their  heads,  tile  collection  has  been  of  invaluable 
service  to  me, — in  keeping  up  the  memory  of  the  scenes; 
in  furthering  aome  examinations  which  had  only  Iwen 
begun  when  upon  the  spot;  and  in  commencing  others 
which  liad  not  attracted  my  attention  at  the  time,  but 
yet  had  luul  their  elements  pictured  with  accuracy,  in 
views  which  had  been  photographed  for  some  other 
very  different  purpose.  This  is  indeed  one  of  the  sp.- 
cial  uses  of  photography  to  a scientific  traveller,  viz., 
that  it  tiujw  down  not  only  whnt  is  rtfqtiirml  ar>d  under 
stood,  but  everything  else  far  and  near,  whether  appre- 
ciated or  not;  but  all  with  equal  fulness,  fairness,  anil 
accuracy:  wherefore  all  scientific  men,  and  travellers 
more  especially,  are  indebted  indeed  to  Fox  Talbot  and 
Daguerre  for  thia  remarkable  instrument  of  li«lp  in  their 
in vestigationa, — and  which  their  fathers  knew  not. 

Deriving  so  much  benefit  then  myaelf  from  having 
these  photographs  at  my  hand  when  writing  " Life  and 
\\  ork  at  the  Great  Pyramid,”  and  wishing  to  make 
others  partakers  of  the  same  advantage,  I wax  much 
■Iisappointed  to  find,  aa  already  mentioned,  that  the 
expense  of  preparing  good  and  large-sired  paper  prints 
from  them  for  publication,  was  too  expensive  for  me  to 
contemplate.  But  I have  since  then  lent  many  of  tho 
lantern  aeries  for  public  exhibition  by  the  oxyhjdrogen 
light;  so  that  audiences  of  800  individuals  and  upwards 
at  a time,  have  seen  them,  and  have  hod  each  of  the 
original  1-inch  square  pictures  magnified  so  as  to  cover 
square  screens  from  100  to  300  inches  long  in  the  side; 
or  nearly  to  fill  the  end  of  a large  hall. 

In  this  manner  thirty-six  different  pictures  were 
shown  in  Manchester  by  Mr  Mather  in  November 
1865,  to  his  friends  interested  in  the  production  of 
magnesium  metal ; thirty-Bix  by  Mr  Joseph  Hidn- 
1 sit! win  in  Ibscember,  to  the  Photographic  Section  of 
the  Philoaophical  {Society  in  the  same  city ; thirty-six 
at  the  Royal  Scottish  Society  of  Arts  in  Edinburgh,  on 
April  23,  1866;  forty-eight  to  a popular  meeting  of  the 
Edinburgh  Photographic  Society  on  May  7;  eighteen 
to  an  ordinary  meeting  of  the  same  Society  on  May  16 ; 
fifty  to  a public  conversazione  in  the  Museum  of  Science 
and  Art  in  Edinburgh  in  .November;  fifty  during  the 
same  month  at  a public  meeting  in  tho  City  Hall,  Glas- 
gow, in  aid  of  Scottish  Church  extension  in  Alexandria, 
in  November  also;  fifty  at  Stirling  in  December,  and 
fifty  at  Alloa  in  the  aome  month,  before  local  scientific 
societies;  fifty  at  Montrose,  in  aid  of  working  men’s 
lectures,  on  .January  5,  1867;  fifty  in  the  City  Hall, 
Glasgow,  in  aid  of  the  Alexandrian  scheme  again,  on 

1 8ix  of  the  ebevo-meutioued  stereographs  were  exhibited  io 
as  many  stireeecopes  at  the  meeting  or  the  Royal  Society. 
Edinburgh.  April  2,  1866.  aa  occasion  of  * notice  of  (lie  recent 
nitHwarca  «t  the  Great  Pyramid  being  giren  at  tha  request  of 
the  Council 
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•January  1 1 ; anil  fifty  in  the  Quoun'a  Rooms  of  tho 
»anio  city,  on  January  15;  whilu  two  mom  exhibitions 
an-  promia&l  in  EJiubutgli  in  March  before  tbo  Philo, 
suphical  Institution. 

On  all  these  occasions,  excepting  only  the  two  first, 
the  pictures  were  placed  in  cliargn  of,  ami  exhibited  by, 
Messra  Xieol  and  Slight,  of  the  Edinburgh  Photo- 
graphic.  Society;  who  |xirfonu«l  their  part  most 
efficiently. 

Since  then,  or  in  1 S7 1 and  after  several  mote  public 
exhibitions,  oil  of  tho  lantern  photographs  bare  been 
given  away  by  me  to  parties  in  India,  America,  and  in 
England,  for  the  illustration  of  their  own  lactams. 
I close  this  department,  therefore,  with  a list  which— 
though  containing  merely  the  names  and  described 
subjects  of  the  plates— may  yet  allow  of  an  idea  being 
formed  touching  the  accession  to  the  means  of  obtain- 

,n*  0 knlrm'loJ^  of  the  Pyramids,  famished  on  this 
occasion  by  photography. 


CmEAl  PYRAMID  PHOTOGRAPHS- aiu  tom. 
i of  ton  Southern  uplands. 

; . fwwn 


8. 

'J. 

10, 

u. 

12. 

13. 

14. 

u. 

10. 

17. 

18. 

19. 

20, 
21. 

22. 

20. 

24. 

24. 


\ r r7rnni,*“  «r  fr- 

t*  7?.1 oJcS,,i  io  foreground, 
p ! frl  * ln  f"r^round  of  No.  2,  magnified, 
F““*em'ibd. iD  U‘*  "amM^  foreground  of  No. 

V'V  of  °lf*1  Pyramid  and  its  Sepulchral  II 
froni  an  eminence  Southward.  ' 

a"J  E“l  T(,,”W  nilT  from  ftostcra  Sau 

S RS3  M2&  53®*  ^ K“*‘ 

BomL'c“ti  * Susie-track  in  fo, 
Grrat^ond  Second  Pyramids,  from  the  Saed-ploin  Nort 

Xd'&Vh^^r'  «“«'i.h-heap.  Iran,  „ 

0™t  hlSir,ld,fr“  S.nd*ptma  on  the  Nort 
Ortat  fL!  Jud  tlopumoaU  from  the  Soath-eMt, 

< I -!  ‘■'ll*  »<■  the  North-west. 

<‘ri’1  f'ceut  Rubbish-hen  re  and  dl.l. 
a-MW**"*  tohls.  fron.  th«  NortlrW 

Roi«h-wJe,i.i,ll'h“,,“  North  °f  G'cal  Pyramid,  from  u 

U*Pyraml-|f  sod  i*rt  W c«er a aid«  of  lire. 

^°S0'  f“'’  of  0w®1  Pyramid, 

soma  Cg^n'fil'S  Pr2“id  ?“d  nuL  • 

8ti*ksu»ld««  markiid  *i,  ■s’orl,|-"ii«l  corner. 

Pyramid.  * h*1™  »"«h-uast  corner  o|  0„ 

Soth-wc*  enraer 

The  North  -Ui'^th  Tra^3,lh'*7t  cnrn"of  Oreut  Pyrami 

sss:  *■“•«** 

^u^c«^*^“‘\Trobch. 

meted.  A,lmuUl  **■*,  locking  outa„llB.  Pi„r 

^r‘tA * looking outwaida,  Rfw 

E«rt^-<hTrerah.,aohJuBtew^. 


**•  East-uorth-eeat  Aximuth  Trench,  looking  inwards,  figure 
in  sunlight. 

•74.  Upper  part  of  Groat  Pyramid  from  East- north -oa*t  Atinutl. 
Trench. 

W.  Heap  i>f  KuMiab  on  W«itwi>  aide  of  (Iron!  Pyramid,  rich 
ia  fragment*  of  nucient  ('juin#  ntonit*. 

86.  Bouth-oftat  corner  of  Groat  Pyramid.  with  porta  of  8*Oca»d 

•bit  Third  Pyramid*. 

87.  Tortninal  Socket  of  Groat  Pyramid  Caalng  at  North -roat 

corner,  uncovorod  April  1866,  by  Muaaro  Alton  and  Inglw. 

88.  Another  edition  of  No.  87. 

8V,  Socket  at  North-enat  corner  of  Groat  Pyramid,  and  Strata 
of  Pyramid. 

40.  Socket  at  North. weat  corner  of  Groat  Pyramid*  with  a haild- 

ingetiytic  found  accidentally  tumbled  within  it. 

41.  South-eaat  c«>mnr  Socket  of  Great  Pyramid. 

41L  Routh-Wrat  corner  Socket  of  Great  Pyramid. 

•18.  Entrance  into  North  face  of  Great  Pyramid:  oblique  vkew. 
44,  rioter  viow  of  No.  48. 

4f».  Ku  trance  into  Great  Pyramid  from  tho  North. 

4«.  Closer  riow  of  No.  45. 

47.  Still  closer  tI«w  of  No.  45. 

48.  View  on  the  Pyramid  aide,  representing  ono  fUnk  of 

goncml  hole  leading  down  to  Entrance  rnmag*  of  Groat 
Pyramid,  allowing  the  finer  M ok al lam  alone  oocnpwinj? 
it*  walla  and  door. 

49.  Clf.wcr  view  of  N«\  48. 

60,  8traiglitnnM  and  finenea*  of  the  Joint#  on  one  aide  th« 
Entraneo  r««aaffr  into  tho  Great  Pyramid. 

51.  Month  of  Entrance  PaMugn  into  Great  Pyramid. 

52.  Stonn  above  roof  of  Entraneo  Paata#*  into  Gruat  ryiamkl. 
63.  Ail  the  Pyramids  of  Jctteh  from  the  South -west. 

54.  Clot#  r view  of  No.  58. 

66.  Still  cheer  Tiew  of  the  topa  in  No.  58. 

56.  The  Granite  Coffer  iu  the  King'tCbombwof  Groat  Pyramid, 
by  magnesium  li#ht. 

67.  Another  edition  of  the  name. 

58.  l)o,  do. 

59.  I)o.  da. 

00.  I»o.  do. 

»>1.  Upper  North-east  corner  of  Coffer,  by  ma#niwium  lijtht- 
”*•  Hrokeo  Saoth-eatt  corner  of  Coffer,  by  magnatam  llfht 
08.  riMuree  locally  formed  in  Kouth-enat  corner  of  Kinit'a 
Chamber,  Great  Pyramid,  by  mn#ne«iiini  light. 

54.  Broken  Hamp-atoii*  near  Well-month,  in  Grand  Gailury  *»f 
Gront  Pyramid,  by  ma^ncsiam  light. 

•*o.  Ma#ut»iurxi  ami  Mealed  Gnnpowder  in  North  end  of  Grand 
Gallery,  Great  Pyramid. 

06.  Bate  of  Niche  in  Queen’s  Chanal»er  of  Groat  Pyramid,  by 
tnagnesiata  light. 


1. 

2. 
8. 

4. 

5. 

0. 

7. 

8. 
ti. 
10. 


11. 

12. 

18. 

14. 

15. 

16. 
17. 


1. 

A 


SECOND  PYRAMID  PHOTOGRAPHS — tn  tuv  low* 
Blrd’a-eye  View  of  Second  Pyramid  from  Sootbnm  hill-top. 
Second  and  Third  Pyraznida,  from  the  North-fiMt. 

Second  Pyniroid  from  the  North. 

Second  Pyramid  from  tho  Ka#t- north -eoat. 

Second  Pyramid  from  the  Eaet. 

Becond  Pyramid  with  Gloada. 

Second  Pyramid  and  Group*. 

North-weal  oorner  of  Second  Pyramid,  and  Third  Pyramid. 
> lew  Northward  from  North-face  heap  of  Second  Pyramid. 
Northern  Endneure  of  Second  Pyramid : Great  Pyramid  in 
distance. 


rancioaoro  or  second  rymmiu. 
iTue  am]  hkl,o  EntraiKxa  into  Nortli  itilo  nf  S«olw 
Pjramul. 

Wcrtora  Knclorara  „r  Sooud  Pyramid. 

Microglypbtei  on  Wet  Enckaare  or  Bocoml  Pyramid- 
n • j ,,T  . Enlrauou  Pamago  of  Bocand  I’Traniiri 
Humod  Block,  u>,  .South  fMe  „f  Soooud  Pyramid. 
oumaut^aMng  of  Socund  Pyramid. 


Pyramid  with  Claud  a. 

fiavgroimd ' ^ ^ Kl>rth'c'“t:  W'b*  Stooi-  CSlIIu  iu 
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Section  V. — Miscellaneous  ani>  Communicated  Measures. 


3.  Third  Pyramid  of  Jr*z*b.  from  the  Southeast  y.  jj.— 

Band -ribbings  in  thn  forcer -uii-l. 

4.  South-east  corner  ami  Southern  aid**  of  Third  Pyramid. 

6.  Pullen  Block*  of  Granite-caring  o*i  Southern  side  of  Third 

Pyramid. 

Fallen  Blocks  of  Granite-caring  on  Western  aide  of  Third 

Pyramid, 

7.  Granite  Caring-shine*  m sifu  on  North  side  of  Third  Pyramid. 


SPHINX— hi. 


2R.  Hu  met  Shadow  of  Pyramid. 

27.  Kuincd  Tombs  uud  Hills  near  the  Sphinx. 

•8,  Traveller*’  iUnd  up  Kiwi  Face  of  Pyramid  Hill. 

5!B.  Square  Sepulchral  Well  on  Pyramid  Hilt 

PORTRAITS  AT  THE  PYRAMID-**,  for 
! 1.  View  at  E**t  Tomb*. 

I 2.  Ibraheem,  eool,  dragoman,  and  h.  rraut. 

a.  Ibraheem.  enjoying  bis  ofium  ««  dig.,  after  the  service  i« 


1.  Head  of  Sphinx  and  Sand-hill*. 

I Head  of  Sphinx  and  Figure  bom  East  Totnba. 

а.  Head  •>{  Sphinx  and  Slrafm’R  Tomb. 

4.  Near  view  of  Sphinx,  Third  Pyramid  in  dutaneo. 

б.  Near  view  of  Sphinx  aud  Hand-hill*. 

6.  Sphinx  from  thu  Weal. 


KINO  SHAFRF/8  TOMB— taw  leut. 

1.  King  Shaft*’*  Tomb,  Sphinx,  and  Great  Pyramid,  from 

Soath-eaat. 

2.  King  Shaft*'*  Tomh,  Sphinx,  and  Groat  Pyramid,  from 

South-east.  rath,  r nearer  than  in  No.  I, 

3.  King  Shafre’*  Tomb,  and  Second  Pyramid. 

4.  Entrance  Pasasg*  into  King  8h  afro's  Tomb,  and  Temple 

h*fnrn  Bocond  Pyramid. 

6.  King  Shufra's  Tnrub,  and  Third  Pyramid. 

6.  Wwtera  Eotranoe  into  King  Shafre*  Tomb,  nearly  blocked 

up  by  running  sand. 

7.  Entrance.  Ihui*ug*  into  King  Shaft**  Tomb,  inrid*. 

8.  Interior  Colonnade  of  King  Shift*’*  Tomb,  No.  1. 

9.  Interior  Colonnade  of  King  Shaft***  Tomb,  No.  2. 

10.  Interior  Colonnade  of  King  Shafru  s Tomb,  No,  it. 

11.  Interior  Colonnade  id1  King  Shaft*  » Tomb,  No.  4. 

12.  Well  Room  in  King  Shaft*'*  Tomb. 

13.  No.  I of  Sepulchral  Chamber  in  King  Shaft*’*  Tomb,  tested 

for  orientation,  by  Sun’*  shadow,  four  minute*  before 
noon,  apparent  solar  time. 

14.  No.  2 of  Sepulchral  Chamber,  tested  aa  in  No.  13,  nt  noon. 

16.  No.  3 of  Sepulchral  Chamber,  lotted  tut  in  No.  14,  four 

minute*  a/t*T  BM. 

Ml.  Bed  Granite  and  White  Arragonitc  tn  King  BhafnTa  Tomb. 

17.  Ooaer  view  of  No.  IB. 


TOMBS  NEAR  THE  PYRAMIDS — 4km  Wi. 

1.  East  Tom  la  Cliff  from  North  coat. 

2.  East  Tomb*  Cliff  from  Eastern  plain. 

а.  Day-guards’  Tent  at  East  Tomtw,  Net  1. 

4.  Day-guards’  Tent  at  East  Tomb*,  No.  2. 

б.  Day-guards’  Tent  at  East  Tombs,  No.  3. 

5.  Day. guards'  Tent  at  East  Tomba,  No.  4. 

7.  Base  of  Cliff  at  East  Tom  ha.  No.  1. 

8 Huso  of  Cliff  at  East  Tomb*,  No.  2. 

9.  Base  of  CUff  at  East  Tomb*.  No.  it 

10.  Interior  of  Tomb*  revealed , by  breaking  awuv  of  front  of 

Cliff. 

11.  Tombs  in  East  Face  of  Pyramid  HUl. 

12.  Hieroglyphic*  on  a Tomb  Door -jamb. 

13.  Tomb  Door  and  Arab  at  baao  of  Cliff  at  East  Tom  I*. 

14  Group  of  Arabs  nt  East  Tomb*. 

16.  Tombs  on  East  Face  of  Pyramid  Hill. 

IB.  Tomb  Entrance  on  Kant  Face  of  Pyramid  Hill. 

17.  No.  16  doacr. 

18.  Tomb  Mouth  with  bone*,  at  East  Tomb*,  Pyramid  Hill. 

19.  Part  of  No.  18  magnified. 

20.  Part  of  No.  18,  further  magnified. 

21.  ShiTie-coflln  Figaro  on  Pyramid  HiU. 

22.  DitcoMlon  over  the  Stonoeoffin  Figure  on  Pyramid  Hill. 

23.  IJtti  rly  broken  Tombs  on  Pyramid  H.il 

24.  Sarcophagus  at  bottom  of  Campbell'*  Tomb,  vlevroi  from 

abort. 

26.  Shadow  of  Pyramid  extending  over  Egyptian  plain. 


over. 

4.  Alee  Dobree  on  Guard  at  But  Tombs,  aud  dreaming  of  his 
own  house  and  date-treea, 

6.  Ale*  Ditbree  annoyed  that  ha  wo*  not  allowed  to  d<*«rt  to  n 
party  of  Traveller*  one  day,  and  receive  Imish^h 
6.  Sheikh  Abdul  8am ud  af  thn  northern  Pyramid  village. 

! 7.  Smyno.  Ibnahecin’s  help,  at  East  Tomb*, 

1 8.  Alee,  the  Day-guard,  at  East  Tomb*. 

9.  Tho  Lamb  prn*ent««|  by  Sheikh  Murri. 

10.  Sheikh  Murri,  of  the  M utliern  Pyramid  village, 

11.  Arab  Group  on  roof  of  Sheikh  A Idol  Sam nd  * bou*c. 

12.  Madnme  Abial  Samud  and  Family. 


PYRAMID  MOVING  FIGURES- one  Uu. 

1.  Village  with  Figure  on  the  Sand*,  w.-nth  of  Pyramid  Hill. 

2.  Tho  Cultivated  Land  of  Egypt  from  tho  Sond-jdalu. 

3.  The  principal  Pyramid  Village,  and  the  Eastern  «*r  Moksf- 

Um  Utils  in  the  distance, 

4.  The  Northern  Pyramid  Village. 

6.  Traveller*  ascending  tho  Ilill  toward*  the  Great  Pyramid. 

accompanied  by  Arab*. 

B,  No.  6 magnified. 

7.  Hawk  on  tho  wing. 

8.  Tho  Slave-  merchant. 

9.  Line  »f  Camel*. 

hi,  Traveller*  returning  from  seeing  the  Pyramid. 

11,  Distant  view  of  Pyramids  of  Abousecr.  south  from  •Teexeh, 

12.  Tito  Lost  Man, 


NUMBER  OF  LANTERN 

PHOTOGRAPH  S. 

Ore*l  I’Tramiil,  . 
Swhii!  Pyramid,  . 

CB 

17 

Thinl  1‘jfBii.iil. 

Kptiini,  . 

r, 

KifiK  Sh»fro'«  Ttuiil.. 

17 

Tomb*  m.r  tlie  Pyramid,, 

. . . 29 

Portrait*  at  the  PrnmjtiU, 

12 

Pyramid  Moving  Figarn,. 

. 12 

Total,  a IBB 

PHOTOGRAPHS  PREPARED  IN  DUPLICATE  FOR 
THE  STEREOSCOPE. 

1 . North-*Mt  Sx*ket  of  Groat  Pyramid,  and  Corner  of  Masonry . 

2.  North-east  Srcket  and  it*  Excavators. 

3.  Nortli-wnet  Socket  of  Great  Pyramid,  and  piirt  of  Pavement. 

4.  South  east  Rocket  of  Great  Pyramid 

6w  Upper  part  of  Great  Pyramid,  viewed  from  East-mirth*  u-t 
Azimuth  Tranche*. 

B.  North  Aniuuth  Trench. 

7,  Outer  end  of  East- north-cost  Azimuth  Trench. 

8,  Same  repeated. 

9,  Inner  end  of  East-north-east  Azimuth  Trench. 

10.  Coffer  in  King  * Chamber,  by  magnrrinm  light. 

11.  Upper  North -cart  oornrr  of  Coffer,  by  magnesium  light. 

12.  Upper  South-east  comer  r»f  Coffqr,  by  magnesium  light, 

18.  Lower  part  of  Nicho  in  Quccn'a  Chamber,  by  magnesium 

light 

14.  Second  and  Third  Pyramids,  with  South-oast  corner  af 
Groat  Pyramid. 

Out  of  about  fifty  general  subject*. 
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(Jurat  Pyramid  Measures. 


SPECIMENS  BEOl'OHT  HOME. 

Tmob  wcit'  ;il most  entirely  hand-*]kccimcns  of  the 
rncks;  for  if  some  of  them  were  parte  of  monuments, 
tin  y wen-  ancient  fragments  of  them  only,  tnunplej 
under  foot  for  ago,  oud  now  picked  np  off  the  ground 
merely  to  illustrate  the  material;  and  show  what  lias 
Wn  brought  to  the  region  by  man,  and  what  by  nature. 
The  scries  was  it>  follow*  • 

' NiimmiiliUi  Lim«naie«  of  lt,e  Pyramid  Hill. 

to-siU  nf  various  Units,  situ  Gyjoani.  and  Rand,  from  (lie 
aniTsiT'hx01^  at  lh0  f’TO,u<l  WraB>id, Thiol  Pyramid, 

^Ip^dHiU™”  U‘e  t0p°f  lt“  hiU  *°  ““  ““b 

‘ ^fartheroa,,^'''01'  C"'"  ,Wm  hl“*  abo0*  «“»  ">il« 
5.  Wneteen  Fnwmentr  of  Ca-lnc-rtnae.  of  the  Great  Pyramid, 

„ „ l"f “J’  oat  of  Ihu  rtlM.s.h  at  lie  font. 

«.  One  ditto 1 he  s«end  Pyramid. 

S*"-  “'“flpau  «wh  thick,  from  the  Hoci route! 
u n ,! , **  Umat  Pyramid, 

Hncrrotatiooeaud  a piece  of  atone  from  a Sam  in  the 
,,  .,W~l  fall  »f  the  Queen',  Chamber. 

^yran.  'i  Hil^  Ur'W  ”P  ,h'’  Mrtlu'm  edge  of 

10  - “d  a“  ***  ■>  - 
"KSf  eSf  G1“"  b—'  ^ «»  rohhiah  out- 
'2.  Onarte-pabble.  (loose  and  In  their  matrix 

„ v w-  *-  - 

S;H 

lmrentiy  now.  hut  not  yot  anfflcienUy  examined.'  * 

wither’68  °r  S th°  specimens,  together 

2ST  °Lth*  fragment*,  haTLn 

ssa?  ijsc^*  - - 


"A™“.  SLS'ffi’  e ,*U™^ 

Mechanic,'  Inath  r 1 Ch<m,,c*1  Laboratory, 

Tor  , T 38  Da0‘  Sttoot.  GUagow 

h-ttera  by  I)r.  from  two 

,ind  March  29  , 1 j6’  February  2 

til^Tb^  ";'ra,‘ 

them  about  the  UP  here  and 

‘W  thut\f  t ' Ll  W " ”*  ^ 

””h 

„nd  tt,,.,,,,,5 ,r  t,o 

uxtrome  change*  of  tempest  ' ,f'y  to  ^ affected  by 
the  Peterhead.  I have^token  tl  *“!*  Benitos,  ns 
various  specimens  for  coIDparjaon  8Tavi*J'  of 

pound  to  one  pound.  * on.  tutng  pieces  of  half  a 


From  Pyramid  neighbourhood,  . , . m 2711 

» Peterhead  (rod) I At  6 

_ Koaa  of  Mull  (bright  rod) — 2048 

„ Bnmaiit  of  Hen  Cnuchsa  (ri  dj.  . . . = 2*612 

2.  Basalt,  picked  up  loose  on  Pyramid  hill.  Spe- 
cific gravity  of  the  following  specimens:— 

I.ariro- grained  haaall.  ......  m 2 (uj| 

Medium  aim  grained  haaall.  . . . — 2*i<19 

Fine-grained  kaanJt,  ...  . , — o.yaj 

T have  some  doubt  almat  the  fine-grained  specimen 
being  basalt,  and  I am  not  quite  satisfied  that  snv  of 
them  are  basalt.  The  two  first  of  the  above  specimens 
contain  a mineral  which  apjiears  to  be  glassy  felspar, 
and  1 am  somewhat  inclined  to  think  they  are  syenitic, 

3.  1)  fori  to  1 Tbi#  stone,  of  which  you  state  the 

earliest  Egyptian  statue  is  made,  ap|iears  to  me  to  be 
s hornblcndic  quartzite.  It  consists  chiefiy  of  quartz 
(at  least  the  pieces  you  sent  me),  but  there  is  some 
hornblende  and  also  pearl-spar,  clearly  pointing  out,  I 
think,  that  it  is  a mcUmorphic  rock,  rather  than  an 
igneous  one.  It  is  extremely  hard — having  in  fact  the 
hardness  of  quartz. — and  I really  cannot  suggest  the 
probable  means  by  which  it  was  fashioned  into  a work 
of  art  Sjiecific  gravity  = 2 753, 

4.  Gypsum,  picked  np  loose  near  the  third  Pyramid. 
" * *UT,!  here  two  specimens,  one  of  selenite  and  the 
other  of  fibrous  gypsum.  These  both  consist  of  hy- 
dratial  sulphate  of  lime,  CaO,  SOj  + 2 110,  very  pure. 

,®.  ' Alabaster  or  arragonite,’  from  the  interior  of 
King  Shafrus  tomb,  and  the  neighbourhood  of  the 
temple  on  the  east  of  the  second  Pyramid.  Two 
pieces,  one  massive,  the  other  crystalline,  both  consist 
of  rtirtmnatt  of  Ihnf  without  any  sulphate  (therefore 
probably  arragonite,  and  decidedly  not  alabaster).  The 
crystalline  specimen  is,  I think,  calc-spar  ; it  is  too  soft 
for  arragonite. 

6.  Mortar.  The  white  mortar  referred  to  in  your 
note  does  not  appear  to  have  been  sent.  The  pink 
mortar  is  exactly  tho  same  os  that  I formerly  analysed 
(see  Chmucil  New*  for  April  21st,  1863),  consisting 
chiefly  of  hydrated  sulphate  of  lime,  with  a little  car- 
bonate. 

7.  Casing-stone  fragments  picked  up  in  the  rubbish 
around  the  Great  Pyramid. 

I have  estimated  with  great  care  the  specific  gravity 
->!  this  allowing  for  absorption  while  in  the  water, 

,i"',  il  to.ho  2 0907  wei«ll‘  of  * cubic  foot 
* 3 lbs.  This  is  not  lighter  than  I would  expect 

*?.?  1 a l'^orit'  *°  Be.  It  is  a limestone,  and  contains 
Sj?.  8*489 ; carlwnato  of  inugneeia, 

, the  remainder,  83*83,  being  carbonate  of  lime. 

nxiT>n  t ,t*  a**°  a.  n“n<|l®  quantity  (not  estimated)  of 
*00  iron,  which  accounts  for  tho  brown  coating 
» L"xt<!r’')r  8Urfaco  of  the  casing-stones. 

. L Ktni,,k  sharply  by  a hammer,  a fmtid 

m l 'r’  f'-T0  eulphuroUcd  hydrogen,  is  elicited  ; 

« 0 ark  m,ticwl  1 801.— C.  P.  S ) 

sabiie  in™  Wa^1'  Queen's  chamber  with 

»Une  incrustations.  I telecU,d  * pjeoe  of  thig  ^ 
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containing  no  visible  Balt,  anil  found  in  it  5 90  jwr 
coot,  of  mU,  chiefly  common  salt. 

9.  Kuminulite  rock  of  tin:  Pyramid  kill,  nearly  white. 

Thin  i*  a limestone  containing  0'4  per  cent,  of  com- 
mon Balt,  and  1‘95  per  cent,  of  aulphntc  of  lime,  also 
(H5  ]j«r  cent,  of  curbonate  of  magnesia ; *20  per  cent, 
of  otganio  matter ; I 00  per  cent,  of  silica,  and  2 4 per 
cent,  of  alumina,  phosphoric  acid  and  oxide  of  iron. 
The  remainder  ia  carbonate  of  lime,  93'9  per  cent. 

The  darker  coloured  uummulite  rock  containa  a little 
more  organic  matter  and  oxide  of  iron. 

10.  Rock  of  hill  aouth  of  Dyrajuid  bill. 

Thin  is  aleo  a limestone  containing  5 03  sulphate  of 
limn,  and  0'23  i»sr  cent,  of  common  salt;  aleo  2 58 
carbonate  of  magnesia;  P2  organic  matter;  4-8  ailica 
and  clays  ; the  remainder  bciDg  carbonate  of  lime,  with 
a little  oxide  of  iron, 

1 1.  Rock  near  second  Pyramid,  in  loom  block*  near 
its  foot,  with  special  fossils. 

This  ia  also,  like  the  others,  a limestone,  bnt  contains 
no  common  salt — or  only  the  most  minute  trace,  and 
very  little  sulphate  of  lime  (0  8 per  cent.) ; ailica  and 
clay,  3'40  ; organic  matter,  0-44  ; oxide  of  iron,  phos- 
phoric acid,  and  a little  alumina  dissolved  from  the 
clsy,  4'4  per  cent.  The  remainder  is  carbonate  of  lime, 
with  a little  carbonate  of  magnesia  not  estimated. 

W.  \V. 


PYRAMID  MEASURES  BY  F.  AYRTON,  Eazj. 
A n a i.es  of  inclination  of  corner  lines  of  tlroat  Pyra- 
mid,  taken  from  the  top  with  a theodolite 


North-East  angle  of  Pyramid,  let  observatloa.  = 41*  IS'  20* 

••  . at  =41  Hi  W 

„ . ••  „ a.t  = 4i  n o 

North-West  angle,  „ . , . . =41  OT  40 

Sooth- Weel  aagls,  „ . . , , = 41  41  0 

South-East  angle,  „ ...  =41  40  0 


Mean  of  North-West.  South-Woat,  and  South- 

East  aagtm, = 41’  40'  18' 


Mean  of  the  six  observations.  , , . s 41*  SO' 67* 


and  of  North- Wo.1,  South-  Woat  and  Sonlh- 

East  angles. = 41’  X8'  50* 


(f.  Ayrton,  in  October  18ll.)-Ea«t  (nee  of  Pyra 
mid,  probably  the  least  worn,  in  its  present  stato  has 
anglo  of  inclination  = 53°  46'  40#. 

(//owvmf  Vpm,  in  1 837.) — Casing-stone  angle  = 
51  50' and  51”  52'. 

Supposing  altitude  of  Pyramid  to  have  been  1 l-16ths 
of  base;  then  angle  of  elevation  at  foot  would  bo  53” 
58'  28”; 

Or,  supposing  altitude  of  Pyramid  2-3da  of  base, 
then  angle  of  elevation  at  foot  would  be  53”  T 48'; 

Ot,  supposing  altitude  of  I*yramid  5-8ths  of  base, 
then  angle  of  elevation  of  foot  would  be  51”  20'  25'; 

Or,  supposing  angle  of  elevation  of  foot  of  Pyramid 
to  have  been  twice  the  angle  of  inclination  of  the 
entrance  passugc,  and  this  to  have  been  the  angle  given 
by  the  incline  formed  by  two  horizontal  and  one  ver- 
tical, then  such  foot  nngle  of  Pyramid  should  bo  53" 
7'  48”. 

Inclination  of  estronce-passag*  by  Howard  Vy»«,  = 26’  41)'  18* 
Da  ebservod  by  K Ayrton,  with  s theodolite 
at  top  of  paui”  . sad  a lamp  plsccd  at 
bottom  close  to  subterranean  chamber,  — 26  41  0 

Do.  computed  on  aapfxsitlon  of  being  tbo  in- 
cline formed  by  two  horizontal  and  one 

= 26  S8  64 


inclination  or  grand  Qau.KKi  (ascending  risazox). 
Measured  by  M.  Jomsrd  in  1600.  . . , = 26*66'6ir 

„ Howard  Vysa  ia  18*7,  . . = 26  16  0 

••  F.  Ayrton  in  1841  — 

by  metumrumnat  of  a base  and 
perpendicular,  , . .=  26  17  86 

by  measurement  of  a bypothe- 
niue  and  perpendicular,  . = 26  42  68 


The  combinations  from  linear  proportions  aro  very 
curious,  particularly  the  result  of  double  the  angle  of 
the  sloping  passage,  derived  from  two  horixontal  to  one 
jxTpcndicular  ez|Ualling  the  angle  of  inclination  of  the 
face  of  a Pyramid,  whoso  height  ia  2-3d*  of  its  haw 
(length  zif  sizle  of  base).  I am  persuaded  that  this 
view  of  the  subject  deserves  consideration.1 


(Signed) 

(■Alin,  it h January  186ft, 


F,  Atrton. 


Nofr  to  the  three  oheermtom*  0/  the  iV orth-eati  angle, 
— Hie  diaacconlanro  arises  from  the  groat  irregularity 
of  the  angulnr  projections  of  the  e tones  at  this  corner. 
It  is  very  didicult  not  only  here,  but  at  all  the  angles, 
to  select  those  jioints  down  the  angular  line,  which 
may  best  coincide  with  the  intersections  of  the  general 
planes  of  the  azljacent  sides — themselves  hardly  plane*. 

ANGIE*  or  raesa  or  tub  great  pyramid. 

Ncrtli  face : theodolite  in  tho  centre  on  top  . = 62'  42"  20’ 

„ theodolite  in  another  place  on  top,  =61  61  40 

,.  theuzlolite  in  a third  place  on  top.  = 61  68  0 

» eat  face : ia  centre  of  top,  . . . = 64  44  20 

South  faze:  „ . . . = 66  68  0 

Eaal  face : „ 1st  oteervatioB.  = 62  88  40 

” ..  2d  „ = 64  44  40 

••  « Mean,  . = 68  46  40 

Mean  of  all  the  facial  oheorvatioua,  = 68’  31'  40* 


* The  above  ia  little  mors  than  a hastily  written  memorandum 
or  short  direct,  out  of  a lengthy  paper  zia  tho  aubjcct  oam- 
nwnccd  by  its  author  many  jean  ago.  but  apparently  never 
completely  finished.  Yet  in  ae  f»r  as  it  go«a.  that  paper,  of 
which  1 was  kindly  allowed  a reading,  shows  so  perfect  a cum. 
prehension  of  all  tho  methods  snd  details  of  mathematical 
mensuration,  and  such  unflinching  hnonetj,  Uiat  Pyramid 
literature  baa  lost  much  from  the  memoir  not  bating  yet  boon 
publish od.  Pyramid  literature,  however,  I would  suggest, 
rather  than  our  knowledge  of  the  ancient  form  of  the  Pyramid  ■ 
for  tho  subject  having  been  pursued  perhaps  too  exclusively  as 
a problem  of  pore  science,  the  author  has  boon  led  into  several 
errors  of  conclusion,  by  applying  bit  measures  to  deesyod  sod 
therefore  sltered  parts  of  the  surfaces.  Ilenoe  his  largely 
orronoous  angle  of  tha  faces  of  the  Pyramid  as  measured  from 
the  top ; and  they  are  self-proved  to  be  crronro.ua  as  applied  to 
the  whole  /ozs  or  nit,  when  the  angle  of  such  sida  » zx.mputod 
from  Die  obeerred  angbe  at  the  xmer  luui  of  tha  Pyramid; 
where  the  me-tinraa,  toz>,  are  mere  accordant  with  each  other 
on  account  of  tbo  grantor  hardnen,  of  tho  stone  there,  and  the 
less  amount  of  degradation  sad  disrepair.— C.  P.  8. 
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PYRAMID  MEASURES  UY  MESSRS  AITON 
AND  INCUS. 

Thb«k  measures  were  taken  by  Mr  Inglis  in  April 
. ^“7  * f*65i  **  the  Great  fymmid,  arc. irding  to 

instructions  from  Mr  Aiton,  hist  employer;  and  they 
wore  afterwards  drawn  out  in  Mr  Aiton's  office  in  Glas- 
gow, I believe  by  Mr  Inglis,  in  form  of  a series  of  plans 
iu«l  sections  arranged  on  one  long  roll  of  tmcimpcloth, 
a copy  of  which  was  kindly  given  to  me  by  Mr 
Alton  in  November  of  the  same  year.  The  measure* 
ta»en,  are  mostly  entered  on  the  cloth  against  their 
respective  subjects.  and  in  feet  and  inches,  which  are 
hero  reduced  to  inches  in  the  following  extracts,  from 
such  numerical  enttireu 

^Mafe^rS?  r.  T *»I.ICH.* 

i-  . . , “*  ■'••Ih  t'Wtfli  wket;  whrnrf,  rtilumi  to  the 

ryw».id r—K*.  ,te  MIS  nmw,  ewZT 

•reams  llTrsoinmor  Dsn. 


Some  of  the  courses,  in  the  drawing  from  which  the 
above  numbers  am  derived,  are  entered  in  pair*,  as  tbe 
idh  and  7tb  of  the  south-western  angle,  and  the  united 
height  given  at  the  7th  only.  Others  I fear  are  not 
entered  quite  correctly,  for,  on  comparing  them  with 
my  own  measures,  and  with  photographs,— it  would 
appear  that  course  21  of  the  south-west  angle  is  missed 
out  ; course  <j  of  the  northeast  angle,  is  in  large  error; 
while  course*  3C,  37,  and  3K  at  the  south-west  angle, 
and  course  37  at  the  nurthc.ist  angle  of  the  Pyramid, 
have  altogether  failed  to  notice  (so  far  as  these  small 
figures  are  concern od,  for  the  drawing  itself  sewms  mere 
accurate)  the  very  remarkable  and  sudden  inensue 
which  in  reality  takes  place  there,  in  the  thickness  of 
the  Pyramid  connes.  Wherefore,  correcting  for  these 
several  errors,  as  indicated, — wc  have  the  heights  of 
the  first  twenty-five  and  first  fifty  courses  of  the  Pyra- 
mid, at  the  south-west  and  north-cast  angles,  a*  given 
at  the  foot  of  the  columns  above. 

In  the  original  drawing  alluded  to,  the  figures  for 
the  heights  of  nil  the  rest  of  the  courses  up  to  tlir 
top  of  thu  Pyramid  are  given,— but  as  the  anomalies 
seem  to  increase  in  ascending,  I have  not  attempted  to 
investigate  them  further. 


KIM.  a riiAinigtL 


I he  measures  l>y  Mr  Inglia  of  the  sires  and  numbers 
of  the  stones  composing  the  walls  and  ceiling  of  this 
cluititbcr,  apjs-ar  to  havo  ban  his  final  and  most  com- 
plete work  at  the  Great  Pyramid ; and  do  him  much 
credit,  besides  giving  a completer  account  of  them  than 
has  ever  been  published  before.  The  following  parti- 
culars are  derived  from  the  numlsira  entered  by  him  on 
each  stone,  in  his  large  ami  architectural  drawing  : — 
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Sovni  Waal; 

L«npl»  tt  unor.,  Iren  |M  u Ju.nl,  hi  ife  men]  , 


N'umltrr  n(  JoiaL 


Jam  wall,  . 

Fir*  frota  »Um  wall. 


Trxlh,  or  Wo*  waJJ, 

Sum.  cr  ben**  «#  nom 
« tu  Suuli  UJr 


«f  Uus  ! Thlnl  ! F«i r»*  ««ir*,  ' 

non  wom*  ***urwt.  j (utnr  I i<  nni  I 

1 Itwr.  rtUliig. 


Inctooo  Iaclir«.  lne&«%  lache*.  Inrhw 

0-0  00  <>0  oil 

70«  4*0  aid 

•*U  U1  WO  CTO  IWD 

17  4 444  7*0  44  il  l«oo 

«1  at*  1*10  4*0 

474  AA«  u$n  7*0 

**<J  47*4  AVI  «14 

4io  ...  w*  ;;; 

«**  »»  ...  400 

« o as* 


j = 41*1  41*0  4110  |||  A 


LmgTh»  uf  at 


Kact  Waal; 

frt.ni  >c4B(  l«  jUot,  In  the  ■wroral  coano. 


TIw  length  being  thus  made  up  of  the  breadths  of  the 
•event I beam ji. 


From  W’cit  .all  to  tint  joiut,  . 

Fre*m  lirrt  j.aat  to  Mcond  joint, 

Fiem  second  joint  to  tliint  haul, 
t rum  third  joint  to  fourth  Joint, 

Irora  fourth  joint  to  fifth,  joint. 

From  fifth,  joint  to  oixtii  joint,  . 

Ftotu  sixth  joint  to  seventh  joint,  * 
h too.  .ototitli  joint  to  eighth  joint,  , 
1""°  eighth  joint  to  ninth  joint. 

Sum,  or  length  of  ceding, 

P.ionr  or  no  Will,  is  Xrm»  c.  • sans.  . 

ulm. 


= 2*0 

= «Hl 
= 670 
= 45*0 
Ks  664) 
a»  618 
= 68  0 
= 4€  0 
as  210 
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ap|«»r  In  ay  mouurr.  >•  Ml  sol  lie  bebr.  repeal  rdf  — 

OHL1HO. 

funned  of  stone  beams  crossing  from  south  to  north 
wall  in  single  lengths. 

Ilroodll.  nt  West  end, 

And  nt  East  end — JOfi  ® 

Length  of  menu,  , , . ] ! = 4J1-8 

EDtNnCRUU  ASTHONOKtCAL  OnsEBVATIONS.  YOU  XIII. 


FRENCH  MEASURE  OF  THE  GREAT 
PYRAMID'S  ILEIOHT,  » 1800  *j>. 

Tub  French  sutvtr tit  of  1799  appear  to  have  paid 
sjmcinl  attention  to  Iitienr  measures,  particularly  those 
of  the  Pyramid's  height,  both  trigonometrically  ant]  by 
means  of  measuring  each  successive  step,  with  a rectan- 
gular measuring-staff  appropriately  arranged.  Tilts  lat- 
ter mode  of  mensuration  was  jierfonned  firstly  by  MM, 
Jomard  and  Cccilo  before,  and  secondly  by  M.  Lc  IV, rv 
and  Colonel  Coutelle  after,  the  discovery  of  tlie 
‘sockets;’  hence  the  measures  of  the  former  are  defi- 
cient at  the  starting-point,  and  I have  replaced  their 
imperfect  idea  of  the  two  first  courses  at  the  ground  in 
the  following  table  by  the  same  quantity  derived  from 

(aff.  f-2  a) 


<s 
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the  second  pair  of  observers.  This  pair  seem  to  have  | 
begun  tlceir  measures,  riot  from  the  lieil  or  floor  of  the 
socket,  but  from  its  itmur  edge,  rather  more  than  eight 
inches  above  tile  emne,  and  tberelbro  practically  idcnti- 
ral  with  the  * jinvelneut’  surface  which  1 have  assumed 
as  the  datum-plane  of  Groat  Pyramid  liypsomctry. 

From  the  jnuvment  then  Is1  low,  the  French  step- 
measures  extern)  up  to  the  topmost  stones  on  the 
summit  of  the  Pyramid ; hut  ns  these  topmost  stones 
consist  of  two  small  fragments  only  of  courses,  one  on 
the  other, — I have  thought  that  M.  Jiouet  the  astro- 
nomer had  more  reason  in  terminating  his  trigonometri- 
cal measures  for  height,  at  the  * platform'  of  the  summit. 
Hence  to  make  tho  points  measured  between,  similar  in 
all  eases,  I have  cut  olf  the  two  uppermost  registered 
courses,  which  are  the  fragments  before  alluded  to,  from 
Isilli  the  sets  of  step-measure*,— which  then  terminate 
above,  also  with  the  platform. 

This  platform  is  easily  recognisablo  as  being  about 
400  inches  long  in  tho  sides,  and  being  tho  2Q2d 
course  from  tho  pavement  upwards.  The  eminent 
French  authorities  indeed  mark  it  the  20l»t  j hut  then 
they  make  only  one  course  of  really  the  two  lower 
ones,  without  apparently  having  gnod  mason.  They 
have,  for  instance,  actually  entered  them  in  two  several 


portions,  os  in  the  column  of  Lo  I’ere  and  CuuUdle, 
hut  yet  have  summed  thorn  up  together  ns  a single 
course  only,— Ireauee  the  upper  one  is  part  of  llic 
solid  and  standing  rook  of  the  hill,  and  they  imagined 
that  it  indicated  a high  base  lo  have  originally  ex- 
tended all  round  the  Pyramid.  But  Colonel  Howard 
Vyse  lias  since  shown  that  no  such  high  huso  ever 
existed ; and  my  own  photographs  of  the  north-cast 
comer  of  the  Pyramid  show  n second  higher  ledge  of 
the  same  standing  rock  further  intide  than  the  shelf 
above  alluded  to ; and  in  such  a position  of  level  with 
regard  to  the  courses  of  masonry  proper, — some  of 
which  arc  outside  it, — as  to  show  that  it  docs  not  rule 
their  uuuihcr  or  heights.  In  addition  to  which,  other 
photographs  show,  by  the  remains  of  coarse  mortnr 
outside  the  lower  ledge  of  rock,  that  there  were  stones 
Of  Pyramid  masonry  courses  outside  that  also,  render- 
ing its  scrTicc  in  the  structure  solely  to  supply  some  of 
the  interior  hulk  of  building. 

*!*?““  abundant  reason,  from  the  Pvra- 
whicl^ha  F K7"R,  fr*  10  th*  •I'l'imnt  separation 

height  rfUaTl!^  ',id  **•  in  t,"’-‘>ole 

_,,  ir  la'^‘  courav  ; and  for  calling 

it  now  with  certainty,  • two.'  Whence  also,  the  height 

which  XT™'  Muw  U tba  Platform  above— 
which  in  their  own  immortal  work  appear*  99  on  l 

UoT^Th’  in  following  edi 

tion  of  the  Bamo  as  202  6 , cal 

sumo  total  height.  ' l00Hb  w,tb  the 

But  while  modern  photographs  lead  m«  to  mttke  ... 
eorrecDon  on  the  work  of  those  eminent  mivr^T  tW 
hare  lod  mo  also  to  bear  testimony  to  the  remarkable 
nocuracy  of  them  mraaure,  of  heighU  of  the  cTums  f',r 
a great  extent  up  the  Pyramid’s  side  ; and  it  would  Z 


most  satisfactory  to  their  eatrelnor  spirits,  could  they 
btdiuld  those  apparent  anomalies  which  they  chronicled 
so  faithfully  at  tho  36th,  37th,  and  other  coiimca,  com- 
pletely home  out  in  one  of  llte  recent  Nature-painted 
views  of  the  Pyramid.  In  fact,  their  measures  of  the 
courses  of  the  lVramid  are  extraordinarily  good,  and 
stand  far  before  nil  other*  which  hnvc  ever  teen  made, 
either  before  or  siuee,  my  own  included  : alt  honour  to 
them  therefore.  And  yet,  for  practical  purposes,  it  is 
necessary  also  to  mention  that  in  tho  [aige*  of  their 
measures  in  Antiijniles  Menu  tire*,  vol  i.,  there  are  no 
less  than  four  errors  of  a whole  metre,  or  near  it,  each 
in  Lo  Pcre  and  Coutello's  measures  as  given  in  metres ; 
error*,  however,  not  of  theirs  in  the  measures,  hut  of 
M.  Jornant  in  reducing  the  old  French  feet  nnd  inches 
actually  employed  to  metres  ; or  perhaps  they  are  only 
printer's  errors,  except  that  two  of  them  are  repented 
in  the  large  engraved  section  of  the  Pyramid  nt  Plate 
1 4 of  their  largest  sized  plates  (vol.  v.) ; and  the  only 
published  Pyramid  section  l know  of,  which  has  at- 
tempted to  give  pictorially  the  true  height  of  every 
course. 

The  errors  alluded  to  arc  contained  in  pages  533  and 
034  of  Antujuitft i Memoirvt,  vol.  i. ; and  the  correc- 
tion# required  to  tho  figures  printed  there,  arc — 

C mines  as  now  numbered  from  the  pavement  upwards. 

Jfo.  87 +1-8  metres. 

101 - 10  „ 

„ 170. - OH  „ 

And  160  and  187  combined, . . . -f  1 0 „ 

In  my  own  reductions  of  Le  Pirn  and  Coutelle’s 
measures  from  metre*  to  British  inches,  I have  taken 
the  liberty  of  dividing  the  several  cases  which  he 
gives  of  only  one  measure  for  two  small  steps, — so 
that  every  step  may  lie  represented  by  figures ; a pro- 
ceeding which  docs  not  alter  the  whole  height,  while  it 
makes  errora  of  the  above  quoted  nature  cosier  to  detect. 
At  the  same  time,  having  only  carried  such  reduction 
to  the  nearest  inch,  at  every  one  of  202  steps,  there 
arises  a small  dilfervtiee  between  M.  Jomahl’s  and  mV 
summing  up;  nnd  as  he  went  to  many  more  decimal 
places  than  I did,  I prefer  to  take  his  final  sums  for 
the  whole  height ; wherefore  these  arc  given  at  the  end 
of  the  columns. 

Touching  the  degree  of  trust  to  he  placed  on  these 
measures,  it  will  ho  interesting  to  all  who  respect  the 
name  of  M.  Fourier,  to  know,  that  he  considered  the 
mode  employed, — that  ia,  by  the  separate  observations 
of  202  steps, — and  gave  it  as  his  view  of  the  probable 
error  of  tho  final  result,  as  dependent  on  the  error 
likely  to  be  committed  at  each  step, — that  it  would  lie 
hounded  by  Me  known  limit  of  error  of  one  nicarvre, 
multiplied  hy  the  vrpture  root  (nut  the  sinter  number)  of 
the  number  of  eimilar  ojrmtiont. 

' ^ hence  M.  Jemord  concludes  the  limits  of  error  of 
his  own  observations  dependent  on  having  mode  each 
measure  to  a closeness  of  * 0 lines'  onlv,  to  ho  under  8 
inches.  But  Le  Pore  and  Coutello,  ho  thinks,  should 
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have  sm.tlliT  limit*  nf  error,  as  they  ap|iareiitly  mea- 
sured tu  single  linos. 

If,  however,  in  one  place,  from  two  step  im-asim-s 
nnJ  one  trigonometrical  measure,  t|je  French  sr/v,,,/ 
llitis  gives  the  vertical  height  from  pavement  lo  plat- 
form at  summit,  or  i'll*  courses  of  the  Pyramid 

— 5437  British  inches, 

we  should  Caution  our  rcnderi  that  he  sometimes  cuts 
olf  fnuu  this,  the  72  inches  of  the  tirst  two  coil  mi's 
from  the  ground  ; hut  on  the  erroneous  theoretical  idea 
w«  have  already  exposed,  of  the  inclined  surface  of  the 
ancient  Pyramid  laving  only  la-gun  at  that  upper  level. 

Summed  up  in  metre*  in  the  Krvuch  work,  and  re- 
duced to  British  incites  here — 

MM.  .Tutiiiml  and  Ocile.  . 

+ Kcglu&d  psvrii.  ti  ill  bottom, 

— lwo  *»>f  /mgiaritUry  oourwe, 


l$S  HO  metre*, 

*77  „ 

1WJ  „ 


Lo  Pero  itnd  Colonel  (.Vnlolte, 

— two  frj^mciito,  . , 4 


1:^7 n ISr.  in. 

1 B!>17  met  run. 

M3  „ 


s.  = MSS  Hr.  In. 

M.  Nonet,  astronomer,  luaifturoa  height  of  ‘ PUt- 
form'  at  top  of  Pyramid,  arid  finds  it  from  ground  = 
U<  .>3  nt.  5m  in.;  but  his  ‘ground’  is  supposed 
to  Ik.  -fi  inches  above  the  socket  edge  0,  ram  ment 
n/HruytnU  discovered,  therefore  bil&  4-  <>8  — im 
British  indies*  

uocketu,  discovery  or. 

The  discovery  by  the  French  «mi ,t,  of  two,  out  of 

ntiTcly  nngmal  with  them,  and  ha,  proved  of  such 
nhnite  importance  since  in  all  studies  of  the  Pyramid 
£L“  or  that  the  two  following 

%££7S2i:  ~ “*> « » »« 

■ w ...  aKErfS  «*« 

; "hid  that  *J?Zk k-  nr*  - *- 
their  angle*  glum,  and  .,i  11  ou  11  Mid 

' hum  one  angle  to  the  r-th./.iH  IwtM>Pd»r.  It  was 
‘ took  the  mJZZS’Z C “‘V-'-Mhat 
which  joins  the,,  w ith  ,.  “n'j  on  the  lim, 

‘ exact  methods  : — finding  in>  I , nrkl  most 

* French, or  232  747 mi^Taa »**  « inches 

-M-  jonann,  Arnica;,  .v™,,!,; 4 •;  ““>«*• 

• «SZZZZ£K  si  r-  ’^ions, 

‘this  (the  Great)  Pyramid  to  4^^ 


‘ At  two  metres  and  threat-quarters,  shout,  of  distance 

* from  the  nucleus  or  of  the  present  base,  wo  found  the 
‘ [«irt  of  the  rock  in  which  the  stone  of  the  angle  ef 

the  easing  had  lieen  inlaid  “ inentxlfe,"  The  lock  is 
‘ still  perfectly  flattened  “ i/irase”  and  cut  out  to  tbs 
‘ depth  of  207  mill iniet tvs,  over  s space  of  3‘S  by  3*4 

* metres,’— M.  Coutelle,  A nt iyutltr  J/rmtiriw,  p-  46, 
v<d.  iL 

BNOIMVISran. 

The  great  French  work  on  Kgypt  is  very  notable  for 
the  large  number  of  engravings  of  atlas  buc  which  it 
contains,  touching  the  Pyramids  of  Jcczeh,  there  colleil 
Usually  of  Memphis.  In  execution,  these  engravings 
atv  magnificent,  forming  such  examples  of  the  ‘line 
manner,’  or  true  work  of  the  graver,  as  the  present  gene- 
ration seldom  secs.  Some  faults  have  however  crept  in, 
os  thus; — In  Plate  It,  vol.  v,  of  Antiijuilr*  Phmrhrt  of 
the  armillcr  sire  of  atlas,  there  is  a grand  view  of  the 
Great  and  second  Pyramids  from  the  north, — with  a 
sun,  just  la-low  the  horizon,  radiating  from  thence 
magnificently  over  nil  the  sky,— tmt  in  an  azimuth 
which  is  due  south i,  or  where  tho  Kgypt  of  our  days 
most  assuredly  never  fti*e*  the  sun  at  so  Iowan  altitude. 
In  Plato  1 4 of  vol,  v.  of  the  larger  size  of  atlas, 
there  is  a section  of  the  Great  Pyramid,  very  recom- 
nn- m table  a*  tho  only  one  known,  at  least  by  me,  where 
every  coarse  of  the  masonry  has  been  put  in  by  mea- 
sure ; yet  is  the  interior  unfortunately  faulty.  Thu* 
(I.)  the  eulrunce  t«issage  is  mode  to  terminate  below, 
at  its  junction  with  the  first  ascending  passage. 

(*-•)  I he  portcullis  of  the  said  first  ascending  passage 
is  made  to  llavo  slipped  down  into  (Ac  crttninor  j»iskI;^-, 
thereby  blocking  it  up. 

(3.)  The  well  is  far  from  complete,  besides  being 
made  loo  straight  ami  vertical  as  far  as  represented ; and 
its  entrance  hole  from  Grand  Gallery  is  of  a wrong  .drape ; 

*'luare  and  door- like,  whereas  its  top,  is  really  in- 
clined suitably  with  the  runip-linos,  so  that  it  would  bo 
concealed  were  the  rump  completed,  or  the  ancient 
stone,  now  broken  out,  put  back  into  its  place. 

(4.)  I be  floors  of  the  Queen's  chamber  and  horizon- 
tal passage  are  erroneously  represented  all  on  one  level, 
t.«„  nut  showing  the  deep  step  towards  the  southern 
end. 

(-' ) Tin-  Omii.1  Gallery  roof  is  made  with  distinct 
r nverled  steps,  but  having  only  thirty  of  them,  instead 

of  thirty-six. 

(fl-)  I he  muth-ryrt  socket  of  the  Pyramid  is  shown  as 
well  as  the  north-east;  but  the  only  other  socket  which 
a-  French  mntnl*  suy  that  they  discovered,  besides  the 
nort  i-eaaL  one,  ww  that  at  tho  north-west  corner.  Since 
eti,  viz.,  in  1805,  Messrs  Aituu  and  Jnglis  found  by 
excavating  tlmt  a south-east  socket  really  existed.  But. 
that  the  French  had  not  seen  it,  is  pretty  plain  from 
tncir  having  drawn  it  of  tho  same  size  as  tho  north- 
thirelof  th  i ,W^L  mtrtdian  length  is  really  only  one- 

au. ..her  1 late,  the  faults  of  not  showing  the 
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somite  leaf  of  the  antechamber  to  !«•  composed  of  tvro 
jiieec*,  nnd  one  nf  them  garnished  with  a certain  pro-  i 
jecting  |K.tti<>ii,  tbo  “ bo**,"  since  found  to  be  of  the 
mvalual.lt-  theoretical  significance, — arc  to  be  notioed ; 
also,  and  still  tnnro  importantly,  the  total  neglect  of  the’ 
Inlr  on  the  coffer  in  the  King's  chamber.  But  many 
other  features  are  well  given,  and  with  splendid  treat- 
ment as  works  of  the  d luughUman. 

h vivy »>i ethical  urnugrcB  or  the  oiieat  iyiuhiii,  nr 

M.  JoMAHU.  IX  * m-SCKIPTIl.V  UE  l’kUYFTR,'  • *XTI- 

uurrrji  ncscaiprioxs,'  vol.  it.  p 62. 

‘ Lea  operations  du  nivellement  die.  deux  iners,  i’un 
' d«a  ouvragcs  lea  plus  importune  des  ingciucura  dc 
' 1 expedition  Franjoise,  out  etc  mUacb&a,  d'aprie  une 
‘ Idea  tres-judicietLK  do  M.  Le  I',1  re  nine,  directear  de 
is.  travail,  nu  sol  de  la  Grande  Pyramids,  qui  servira 

* ainsi  dc  rapere  invariable  a Unites  lea  observations 
‘ fu,urB  9Ur  niveau  dea  crue*  du  Nil,  snr  fexhauasu- 
1 inent  du  lit  du  fleuve  et  celui  de  la  valleo.  Co  point 

cat  li?  sn|  <|o  IVncastreiarnt  du  sodv  do  la 
‘ Pyramide,  u l ungle  nord-est : il  est  eleve  de  -I  'J‘8« 
tnetn-s  (168H  British  inches)  * au-dessus  de  la  cootlie 
‘ mpvrieure  du  nieqyda  on  njlninetrv  de  Rowlah  : de 
( *■  m,'tres  (1034  British  inches)  ‘audessu*  de  la 
‘ valleo  et  des  hnutea  euux  moyennes  (de  1 798  it  1801 ) ; 
i ’'l  *k‘  *9*97  metres’  (1967  British  inches)  ‘au- 

* n,’jum3  ill's  bosses  eaux  moyennes  jour  la  memo 
epoque,  ( e*  donnes  precieuscs  ne  doivrnt  ras  iHrv 

* perduLti  do  m«*.* 

Compare  vol.  a of  * Life  „„1  Work,”  p.  77  : mhling 
t»  the  numbers  above  given,  aix  inches,  to  reduce  them 
from  the  floor  of  the  north-east  socket,  to  the  upper 
aurtaee  of  tlie  general  pavement  surrounding  the  Great 
Pyramid.  See  aleo  p,  r*  47. 
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numbers  important  for  the  credit  both  of  Mr  Perrin- 
nnd  Colonel  Howard  Vase,  as  me,umrm ; and  their 
numbers  of  feet  and  inches  being  here  reduced  to  inches 
only,  renders  their  results  mare  immediately  comparable 
with  our  own. 

WHOLE  PYRAMID. 

Ancient  base-side.  length  ,,f.  . . ralrtfiio" 

Present  besrosUe.  „ , = gnS. 

«*«*  = ««: 

Aad.-i.r  1.,-igbt,  in, -lined,  , _ 

Present  height,  inclined,  gint 

Angle  of  rasing -stones.  between  51°  SIP, 

and  61"  62'  -f-  x aoeonds, 

entrance. 

Vertieal  height  from  bssn  to  bottom  of  entrance,  . 
l>i*Ui"*.-  or  the  centre  of  till*  entrance  caiitwim] 
from  the  centra  of  tbo  Pyramid, 

Breadth  of  fuasn^r,  . 

Height  of  iwsssgo,  perpendicular  to  incline,  1 
Anglo  of  thin  entrance  jiuu^,  = 26®  41’. 

LENGTH  OF  ENTRANCE  PAS8AGE 

From  present  dilapidated  beginning  of  roof  to  the 
junction  with  Unit  ifciPBiJini*  iiamkee  — "ts. 

Tbcne*  to  tbo  forced  pa*an£«<,  ...  — 914. 

Thane#  to  tbo  well,  *.«.]=  ffW‘ 
Tbcncc  to  the  aut4«rnincun  bnrizonta)  DftiWHrr,  . = 2W5" 

Or,  praaniK  length  inclined,  of  whuio  entrance  po*. 

wige,  i — 3800* 

Hut,  aneb  nt  length  ornMt  bo  increiuwd  for  an  ex- 
tent  of  mure  than  27ft  inchea  lirokun  away  at 
the  lw>pnniii^  with  the  exterior  of  the  building, 
and  ia  therefore  mow  nearly,  , . , .at  412ft* 

sent  Bints  s css  nouzoxrsi.  rsresor. 

Breadth _ 

L”*Ktl' *24 


s=  68H 

= ZH 
as  41*6 
* 470 


PYRAMID  MEASURES  BY  COLONEL  HOWARD 
VYSK  AND  MR  PER  KINO. 

No  series  of  authorities  on  Pyramid  measurement 
would  be  complete,  without  the  combined  work  of  the 
two  authors  above  mentioned.  We  have  indeed  been 
01  igwl  to  point  out  in  more  than  one  instance,  such  as 
that  of  the  height  of  the  present  Pyramid,  that  their 
numbers  are  by  no  moans  always  so  correct  as  they 
might  be  ; but  no  believe  them  to  tie  perfectly  honest, 
as  published  by  Colonol  Howard  Vysc,  either  in  his 
octavo  volumes  of  O/rmtiommrri&t  on  ,it  the  Pyramids 
"■f  Jefeh  1 83",  or  hi*  folio  atlas  of  The  Pyramid*  nf 
Jtta-A,  published  soon  after.  They  furnish  besides,  the 
greatest  body  of  measures  of  different  portion*  of  the 
yramid  ever  collected  by  any  single  party,  and  contain 
some  item*  with  regard  to  which  there  ore  no  other  autlio 
rities.  The  publication,  too,  since  then,  by  Chevalier 
unaon,  of  some  of  the*,  measures,  oa  unfortunately 
altered  afterward*  by  Mr  IVrring  to  suit  a theoretical 
view  of  hiB  own,  makes  a re|mblication  of  the  original 

Enixritraun  astboncimical  ousehvatioxs.  vol.  xtn. 


„ . . senraaSAXitAx  cbambeic 

Lot  eat  of  rock  of  hill  is  ritu. 

Length,  East  to  West, iito. 

Breadth,  North  to  South,  . . _ , _ 

Ceiling  list,  floor  onevoa  from  the  excavation  not  ~ 
having  teen  computed ; depth  from  ceiling  to 
deeprat  purl  of  floor,  , . , . , = isg- 

Narthem  ride  diiinnt  from  the  central  vertical 
axis  of  the  Pyramid,  northward*.  . . , — go. 

Eiwtern  side  I>  distant  from  the  iam«  axis  east- 
wards  gn, 

Depth  of  ceiliog  beUnt  base  cf  Pyramid.  . . — lopp. 

srarKkiiAxiuie  pass aox  to  tii*  sotrrawAitrj- 

Breadth.  ....  Z i? 

Heigh*. 

SCBTUlJUKkAN  8JLART  OB  HALF-WILL. 

Thi*  wns  situated  near  the  eastern  end  of  this 
chamber,  in  the  deefswt  fart  nf  the  floor,  so  far 
aa  excavated  ( it  was  deaorihod  as  very  rode, 
evidently  unfinished,  and  about  in  depth,  , a ISO- 
Sco  farther  porticnlaia  of  it  at  tbo  end  of  the  list. 

FIRST  ASCENDING  PASSAGE. 

Length,  from  lower  vnd  of  granite  portenlli*  blocks 
to  tho  Grand  Gallery,  including  the  ipaco  of  177 

IT1  <*>]*•  O A#  ro.wmma.ra6  oaa..I.J  « if  t. 


inchra  •(  pre*cnt  ooeupied  by  «»id  block*. 
Height,  perjjcndicultr  to  iodine, 

Breadth,  . 

Angle  of  luclinatioD  = 26°  18' 


= 14ti2- 
= 47 

= 416 


(arr.  p-2  b) 


I 


p 


Great  Pyramid  Mkasuues. 


ii 


GRAND  GALLERY,  OR  SECOND  ASCENDING 
PASSAGE, 

Haight.  vertical,  , 

from  North  end  to  »t4*j>  at  South  mi 
Further  length  frutn  atcp  to  lading  U 

Kiuc'k  olmmber, 

Total  length  of  Grand  ( tailor  v,  , 
between  romp*. 

Ureudth  of  each  ramp.  . . , 

Height  i vertical)  of  miuji,  ...  * 

ANTECHAMBER  NEIGHBOURHOOD 

Lfiiitlb  "I  paaoigv.  harianmta),  lending  thmagli 
antechamber,  fruin  Grand  Gallery  into  Kn,i-’» 

Qiauitar,  . , 

Height  uf  mid  passage,  ", 

lin-ndth  «f  ditto.  . 

HoliSht  of  {KirtciiUir,  . 


llriiua  It*  tit* 

SS 

mv 

= 

16)0- 

_ 

62* 

m 

1872* 

SL 

416 

ss 

20*6 

K 

24 

i (II 

i 2(bV 
22*>* 
llHifr 

!«• 

316 


KINGS  CHAMBER. 

Length  from  K«*i  to  Wnd, 

Breadth  from  North  to  South. 

Haight,  fl.Mir  to  ceiling, 

Height  from  bow  of  Pj  minid  to  iioor  of  chamber! 

mwtowanL*  ‘ frti“  «f  Pyramid  t. 

KiubTU  ride  duDint  from  name  oMtuurdu 

I hem  u Hilepoaod  to  bo  ■ difT,  ranee  of  ■ <m„. 
hr  of  on  inch  in  one of  the  ,id«  „f  t|„  cham- 

.mol  ""1  “ pfobaW7  1111  ioflwtiou  in  the 

northern  and  SOUTHERN  AIR-CHANNELS 

"mi"'11  h<,iKht  nf  U,'t”  en'’*  **"■  hum  of  Pyrn- 

llntnucn  of  lower  ends  from  East  „i,|,  of  King. 

Chamber,  wealward*.  . H 

JloiRlit  of  .nine  from  floor  of  chamber  ‘ 

Iiunoiutoa*  i.Mf  name,  in  height, 
i -k  _***  breadth.  ’ 

'M"i*’,°,  “^-h-or-1  from  King'. 

UmmWr  to  oulward  , nrt  ,.f  Pyramid.  . ^ . 
lhmon«uuj  of  averngo  lection.  in  h,  Igbt,  . 

Unulb  of  southern  '»tr.oh»nno!%r!m'  Ring-, 

^Chamber  to  outward  part  of  Pyramid. 

I)i  incii tvlun.  ltf  average  section,  height, 

Tk«’L  <1  « V breadth, 

SARCOPHAGUS  OR^COFPER-  IN  THE  KING  S 

»oUiil»  ..feoffor,  CHAM®KR. 

" * ‘ " = 90  6 

= 39- 

=3  41* 

= 78- 

= 20-6 
*4*6 


= 8972* 

=»  97 

a 30- 

= «• 

= 8 

=3  275*8- 

= 6*6 

=*  9 

= 2091- 
= 9 1 

= 8-9 


breadth. 

Inndc  of  cuffur.  length 

*»wUth. 

depth. 


Ung.h  "WMmCTIOH. 

»**b,  Last  to  Whl 


Length,  tut  to  W«t, 
Breadth.  North  to  South. 
Height  varku  betwoon 


* 460- 
= 206- 
_ (JO- 
I 42- 


= 284- 

= 44 

= 416 

= ICO. 


wiilixotox’s  huuiu  ji,  duck iybiued  nr  ool  Howard 
vrnK  ix  1837. 

lartc* 

txngth,  Kaat  to  Weal, — 

Breadth,  North  to  South, — 204" 

Height,  vnriru  lo  tvot  o . . . m ■ 

XEUlOX's  CII  VUIIKll,  IHSCiiVEHEn  nv  COl.  HOWARD  VTKI: 
tx  1837. 

Lonirtb.  Eo»t  t. , Wmd,  . . . . = 464- 

Itn  odtb.  North  to  South.  • ~ JoO 

Height,  rarlm  Mwnm  , — ' **' 

^ t»W' 

ARUl  THSOT'l*  < ItAMUEIt,  DIM  'OTJtED  MV  OOL.  ttoWARJt  TTSE 

is  1837. 

to  ngt  b from  Eut  to  Wunt,  . = 440 

Itrrwitb  from  X.rth  to  South,  . = m- 

Ilcight,  vnrleo  brtvien = } i J 

• f M- 

OAtmai'i  cttAM urn,  discovehed  bt  oh.  Howard  vv»e 
IS  1837. 

. = 444 

. = 246- 

Height,  in  centre  id  nnirulnr  rrrnf,  rani*  Mwoeu  . = J 

Wliolo  height  from  floor  of  King'*  Oi amber  to 
foot  of  Campbell'*  Chamber.  — gjj- 

PASSAGE  LEADING  TO  QUEEN’S  CHAMBER 

Length  frutn  North  end  of  Grand  Gallery  to  begin- 
lling  of  low  poaaage.  .... 
heiiigtli  from  the  hor  pautoge  to  the  atop. 


le  ngth  from  F.a»t  to  West, 
Breadth  from  North  to  South. 


Length  from  atop  to  (jnrtn'a  Chnmb.-r' 
lotal  length  of  thia  poooige  from  North  wall  of 
tiratid  Gallery, 

Breadth  of  jtnosuge,  , 

llolglit  of  poeeugv,  in  • low ' part  U.fore  the  atep, 

. lotyood  the  " stop.'  , 

QUEEN'S  CHAMBER. 

IgMlgth.  Coot  In  West,  . 

Breadth.  North  to  Sooth. 

Height  to  eoiomeocomeOt  of  roof, 

Kxi n ine  height  !.•  up|er  lingto  of  roof. 

Itec.  oa  in  (laatern  aide,  width  nt  B.ltom. 

« whole  liHgbl.  ... 

•w  depth  to  furred  [»RMiah<s  • 

••  width  at  t<»{\ 

•«  distance  of  oentmJ  vertical 

bku  ha nu  feature 

K*»>t  wall  of  Mom, 

Iharanee  from  Weatem  aid*  of  rl, amber  to  centre 
of  Pyramid, 

Instance  from  aoalhcn  .ido'of  chamber  to  centre 
or  rynirnid, 

WehMutor!ilt  f,"C"  h"*t’ uf  rJ™InM  *"  floor  of  this 


= 19» 
= 11D4- 
= 214 


1618 

41-6 

46- 

88- 


224- 

2iM 

177- 

24J- 

61 

W- 

61- 

28-6? 


26-8? 

SO- 

34 

aos- 


WELL ; Le.,  Upper  or  Dry  WelL 

T,  ,t‘“l  rRI‘  °f  ■ ■ = a,a- 

From  grotto  i„  bittern,  ’ 

Tratol  dr'Jlth,  . * 

hK  »•>;«*(«  of  000  aide,  . 

IlMgbt  of  Dip  a natural  rack  above  ha»e  of  Pyra- 


- S8»- 
= IMG- 
= ‘2298- 
= SS- 


= 204* 


thfm^nra  "f  lhf  wt“  h«»  “>«*(* 

glualdeeign'  im’t  '>  »««  BOt  port  of  the  cri- 

Kinai  oeeign  . bat.  If  the  upper  inclined  psmage  was  filled  with 
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.Section  V.— Miscellaneous  and  Communicated  Measures. 


p !)G 


•olW  masonry,  it  mu  U»  ..nly  way  in  which  the 

u,'j!  r ZZ'^'  ^ t“‘l  C‘“Nl  “P  ““  «» 

th*  *7  “f  i*  about  SD6  inehu 

u7“r  i0/0^  ““  "•  f',ur  or  *»»  Wengin*  10  the 


CONCLUDED  AREA  AND  WEIGHT. 

Farmer  extent  of  hue,  . . . - *iT  T*  *£* 

Prerent  Client  of ).«»  , . . ’ J = 12  3 a 

Supposing  the  natural  mck  to  average  9«  inebw  over  itw, 
extent  of  hue.  mud  deducting  the 

'l“»U‘r  of  tliu.ii.ry  m’ul.l  „ 

orraL. *waw«b 

*OIW,  * • • e « ^ to  g 

Anl  the  present  quantity,  in  cubic  real,  . — 821 1 1000 

And  in  tniir. e g'uiqooo 

...T1’:;  *pnpo  oooupii«i  by  chambers  .u,|  k , ' , 

-.0.000  cubic  feet,  or  I . I OMlk  of  t be  nliola  to™  * 

MISCELLANEOUS  DETAILS 

Pavement  at  centre  of  North  front,  width,  . — '“am?''*' 

Tlikkn^t  of  iu  *tou»«,  ....  a flj. 

Wi,!th  of  mib®  mvement  at  txamUion*  noar 
inuldln  of  each  half  of  North  front,  . = faun  182  to  N ! 

1 1 oriental  divtaaco  of  ouUr  Mirface  of  bevelled 
cuint:  rt.uire  lit  foot  of  North  front,  from  the 
rectangular  tuemnry  bei.ind  them,  . . =j  nhont  108- 

ME  1™“?°’*  OJCOUlfT  OF  THE  SHAFT  8THIX  IN  THE 
'm™51*10111  CHAM  BIB  DDRIN0  THE  TEAS 


!!?*"  */ i.!reat  Pyremiil  above  Nile  in  183S 
Kirn  of  Nile  be.l  in  4000  yearn,  climated  . 

Sum.  or  bar.-  above  Nile  in  2162  n.c  , 

Be»  of  Great  Pyramid  to  coiling  of  rubterruneooc 
cuamwf,  ♦ » . , 

Height  nf  *ai«J  upartiiH-ut, 

Probable  height  of  any  undwooTeiiv!  chamber  be- 
low. 


=»  1647 
= 120 


= 1707* 


Htdiuice  to  former  eum. 


= 10W- 
= 138- 

= 120- 

1346- 
a 421  • 

1767- 

i!,.,.lwr  ®f  ..''terraneous  room  ua,  rank  from  Ilia! 
depth,  or  1238  inchM  below  lose.  482  incliee  further,  or  to  1658 
b"‘'’  Wll,!1,Ut  mwll,‘o  anything  elee  than  roiid 

Ti,w  "?*•  *,,u  ■>>*'«  «»  !>«•'  been 

T"““  ful,j  }*>  tuulM*  farther  down,  or  to  1780  inefao.  Whiw 
the  1 yramnl  favnnicui-  See  llyprometrio  table  in  p.  H2  of 
Ufe  end  Work,  ' vel.  8.— C.  P.  S.j 


tuiatt*  of  hi*  labours  in  this  direction,  Unit  I am 
acquainted  with,  are  aU  of  o high  older,  via 

Fini>  A have  view  of  the  Great  Pyramid  from  iu 
I north-eastern  corner,  contained  in  Colonel  Howard 
- »yw»  atlas  of  the  ,1 core  It  Pyramids. 

AeroW,  His  arrangement  of  the  ancient  Eavntian 
dynasties  and  interjiretation  of  the  tradition*  of  Osiris, 
contained  in  the  article  ‘ Egypt,'  hy  his  nephew,  in  tin- 
lost  edition  of  the  Encgdqpadia  UriUtntuat. 

Anil,  third,  some  measures  of  the  Great  Pyramid 
which  appear  in  his  sister,  Mrs  Poole’s,  Euytithmmum 
m E'fgpt,  published  between  1842-45. 

These  measures  I hove  extracted  as  follows,  think- 
ing It  only  due  to  his  excellence,  skill,  and  general 
-*ccumcj  that  ho  should  appear  among  Great  PjramH 
authoritii'*  ; though,  hiul  he  lived  longer,  and  publixheil 
tho  moaottna  htmsolf,  he  might  have  revised  tome  few 
of  the  numbers  ftr*t. 


GREAT  PYRAMID  GENERALLY. 

Height  of  Pjnnklfasa  above  ploia,  oppcoxiiBslelT.  = ]f#jo 
ir«^4-ut  height  <if  1'jrnmiil  faun  Ixwn  tn  manmiit,  . = 0472 
\ ii tn Kr ■ f etmrv  m nf  tni»».inry , h«w  to aammit,  a 203 
Length  of  sido  of  l Utform  at  tunitnit,  . , = jfcMV 

<Do.  iu  time  of  hlBV  ^70  A.n.).  = 170  Hrifah  inchca.i 
iIJo,  |Q  llJJIt  of  l)KHir>nUI  SicuillM 

(60  »c.  l.  . a 108  a.  ) 


Prcs.  nl  lst.nl I.  of  every  of  any  tide  of  the  haw, 

-5-  - A rocket  3 4-4  iueb.-s  aunare,  atladcd  to 

as  baing  144  in.-lu*  the  pari*  abova 

ntcaaned,  and  tbowing  tbs  ancient  else  of  the 

Pyramid, 


= BTVe 


entrance  passage. 

• Orer'  tbc  sixteenth  «oune  from  bottom,  at  high, 
Distent  .-Bstwsni  of  middle  vertical  plans  of  North 

ahle,  more  than 

Angle  of  dip  anuthwanl.  ss  2ti°  .16', 

Ib  iirht  of.  at  right  anglea  lo  inclioo.  . 

Width 

Grtuiito  K«.trtcullifl  block,  <ii*t&nce  of  from  begiu* 
aing  of  roof  of  entrance  pviMgc, 

AltoaniDon  ‘h  hole,  diatont  fn>m  the  urao, 

A.H.— Thk  poiMgio.  an  far.  weU  Iwiilt,  of  good 
MolfiitUtu  stone,  and  with  flue  joint*. 


GOO- 

24') 

48 

42 


840* 

WO* 


FIRST  ASCEKDIRG  PASSAGE. 

Length  of.  from  South,  or  upper  end  of  rrvknilia,  = igfln- 
Add  pcojoctioti  nf  into  floor  of  Grand  Gallory,  . — 

To4af  length  from  altore,  to  abovo-nroutioned 

Ifinte. 1326 

A^. Ii. — Stdeu  and  rooting  very  rough. 


PYRAMID  MEASURES  BY  MR  E.  W.  LANE 

This  unrivalled  accuracy  and  loving  conscientious* 
tt«.  with  which  the  talented  Mr  E W.  Lane  described 
the  Modern  Egyptian*,1  leaves  amongst  further  regret* 
ot  hi*  too  early  death,  that  his  researches  among  the 
monument*  of  ancient  Egypt  are  fewer  than  they 
would  otherwise  probably  luvo  been.  The  only  frag- 


QUEEN'S  CHAMBEE. 

VitiMo  beginning  of  pusage  leading  to.  from  pro- 
joctinu  of  floor  of  flr*t  oaemdiog  passage,  . . — 

Length  the  nee  to  dwper  part.  . . , = 

Further  length  of  that  deeper  part,  . . ' = 

T«Ul  length  from  North  wail  nf  Graml  Gailnrv,  . = 

fit-  i».'li  t of  deeper  port — 

Width  of  (midp, _ 

Hoight  of  ahoUowrr  part,  . , _ 

Width  of  same,  .......  = 

Quoca't  Chamber,  longth 

n breadth, E 

lioight  to  cniBfeHiKfeDieint  of  roof,  =s 
.•  hoigbt  to  point  of  roof.  , . = 


183 

1116 

218- 

1630 

67* 

41* 

47- 

41- 

228- 

204 

162 

246- 
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tiKKAT  PYRAMID  M E ASCII  ES. 


GRAND  GALLERY. 

Hoi^'bt  ..f  Rr.ii.1  Mfp  tln-rein  near  N.atl,  ruil. 
Slum*,  iacMing  a -null)  cut-t>ir  aU-i,  . 

Anglo  of  lucent,  =.  Si»°  SO'. 

Kbb>|m,  «<|iitru  in  ■oolinii.  l.  ngth  of  0Bu  tide, 
Width  nf  l«nuiJ  (Jallirv  iibuvu  tin?  ruinra,  . 
Wlioh’  Uu^tli  «jf  Caroiul  (i*lli  rv.  . 

I'ppcr  an.l  Muttiern  otcji,  hon'z..nt*l  tragih,  to  U* 
talent)  off  mImiyl*.  , 

•«  iU  height,  . , 


llrllinh  I nr  hr* 

= *7* 

= lift 

= 20 

= 

- or 

- w- 


ANTECHAMBER  AND  PASSAGES 

l)oriz..ut*l  pwiago  fn.ni  linn,  I Gnll.ry  In  am<- 
CllAIElh'T 

length,  . 

Iletu  lit.  . . 

WiiltU,  „ , 

Antechamber,  lun^lli,  . 

n -4  D,,*r  f«|«.  rn*r'> 

rjramic  t«»r.  in  m*.  |*i*ee«,  inch  in  tliukn.  w. 

Lvnyth  ,1,uu,,K(,**al''c,u,,jUy  King'* chamber 

Height.  ...  * 

Hreadth,  « 

Tntnl  length,  Grand  GaU.ryu.  King's  GU.uW. 


58- 

43-6 

41*5 

110* 

K3* 

15* 

101 

436 

41  o 

270* 


KING  S CHAMBER. 

r.vogili  of.  . 

If  refill  til  oh  . 

Height  of,  , 

N'uiubnr  of  coumob  in  walk  of.  :=  6 , ,• f 


412’fi 

2WI-2G 

SMO'Sft 


WELL  AND  SUBTERRANEAN  CHAMBER 

Tbs  lower  parts  r.f  hot),  Ihn  ttn,l  rBtMMy,  ‘ 

U*diD|(  «Q  Ilio  auhlniraiinaii  clnml.tr,  ui.  chnnclcrulicijlv  X. 
KTlI.wl  fur  tl.cir  .roys/jril*,.  1 ruucilUj  tin 


. ..  cr  , ‘ UMUAHLE  TOMBS  OF  K1 

r r!r?i  i iUAS  Slr,'lris  01!  SIO  >Fo  ( .F  Tl 
GREAT  P\  li.VMlI)  AXD  OF  KING  S1IAF 
OK  THE  SECOND  PYUAXIUj. 

or  Ihn  two  Icings  who  built  the  <;u,lt  and 
l’ymmi.U,  the  ancient  anther,  generally  *| 
In  t they  were  not  buried  i„  U,.,i,  K*lhv  Fvrt.tni 
: , — «“«*  PW  Known  onlv^a  low  In 

tlrSuTlh  W “k-  kinf!9  ,,a,J  thomsclv^ 

hl  lh,'ir  ■ th 

virtu  of  Egypt  ibat’tb  i J|  Sp,>r”"g  ,,U!  , 

l"  on  <1  'X8allr'Jl>'  hi 

>f  tlm  localities  tad  i >y  t,‘"  «‘»fied  |>eo| 

-tn;V  IT T -M«-» 
burial  wa*  "in  a ...i , 1‘W‘i;  of  < 'he. 

tlit  waters  of  tin.  Nila."  IU‘*11  "^am'  surrounded 
no  mentions  tlit  bc,t„,„T’  ,.  . 

"tie*  Ireoting  tha  island  un<lJ°|lg lltl™  twic<!  ,,VI 
and  ouco  in  some  other  inn  • ,,lhe,  .t,n'al  nywn: 
building  uliinilu.  Thu  luLiunt  ' l,i"  hl11  wl,trvun  tl 
nlnuest,  nnd  lcuiu  mt„.iv  ,.1’'  l ,0.,<’furo  »onn  of  I 
htaruay  noiy  not  W muthVuh  bit  fT* 
uo  fur  DU  It  pits,  though  tt,„linL,  " ’ „ » whi 

mint  that  Cl, top,  era*  uot  hmi?^  th,; 

mld>  }'Ct  ,l  "*«  ***•  a-ay  fro,;  Wh  .ht1^ 


Riven  am]  tho  allegation  of  a secret  and  clandestine 
burial. 

That  however  lun.  p‘ecivt.1  nnothtr  and 

stverer  critical  exainination  by  the  late  .lolin  Taylor, 
who  pronounced  tluct  the  character  of  tin*  aocusution, 
against  the  two  kings  w.*nt  to  prove,  not  their  impiety 
or  atheism,  but  the  Jijfrrrnrr  of  their  religious  views 
frt.m  th.iuo  of  tho  Kg)'ptian  ] ..*» . j .] <*  Now  the  views  of 
the  latter  inclined  vehemently  to  the  very  worst  form 
of  animal  idolatry  ; any  attempt  therefore*  to  stop  sixli 
practices  may  quite  probably  have  arisen  fmni  a knaw- 
ledge  on  the  |mit  of  the  kings  of  a higher  and  purer 
religion  ; and  this  iB  even  rendered  more  tlian  prerhabtc 
by  the  .'jUal  uhsc*nce  both  of  idelatrcius  emblems  ami 
Be  If  glorification  on  .-very  jart  of  the  finished  wallB 
of  their  1’yramidu,  whether  within  or  without.  In 
seeking  therefore  for  the  tombs  of  these  two  kings, 
»'e  are  helping  to  rescue  from  oblivion  certainly  not 
I In*  lwo  worst,  and  jierhnps  the  two  best,  men  who  ever 
lived  in  Egypt,  and  nearly  the  earliest  also. 

Now  only  about  a dozen  yearn  ago  a moat  astonish 
ing  discovery  era*  made  hv  Maricttc  Bey,  who  exposed 
by  excavations  a few  yards  to  the  S.  East  of  the  Sphinx 
a marvellous  t.-mple-touih,  ciitiijxiscd  as  to  its  interior 
of  polished  red  granite  nnd  while  nrtngoniti*  "The 
temple  of  the  Sphinx,-'  tho  oldest  of  all  idols,  M 
l.cnati  called  it ; clenching  his  theory,  hv  Buving  that 
the  azinmtlully  inclined  entrance  puseage  of  the  build- 
ing led  precisely  to  the  Sphinx,  though  the  walla  of  tine 
whole  building  did  not. 

I urn  ronqxdh’d  to  dispute  M.  Renan's  conclusions, 

1st,  he.-auso  then*  is  no  idolatrous  carving  or  inscrip- 
tion about  the  building,  only  plain  smooth  surfaces  of 
square  columns,  and  suionth  rectangular  walls  astro- 
nomically oricntcl. 

-"‘I.  because  one  of  my  photograiihs  shows  that  the 
entrance  passage  does  not  point  to  any  part  of  the 
Sphinx,  hut  to  the  o|ietiing  of  the  so-called  temple 
(ruined  Cyclopean  walls)  on  the  East  front  of  the 
Second  Pyramid ; and 

3rd,  because  there  is  a sepulchral  well  in  the  East 
chambers  of  the  regally  grand  majestic  tomb,  and  in 
that  well  Maiicltc  Bey  discovered  a life-sized  statue  of 
King  Shaft,-  in  hard  lliorite. 

in  tin,  map  therefore,  on  1‘lato  IS,  I have  had  no 
hesitation  in  calling  the  structure  “ King  Sliafre’s 
*"'*.  - ,in,l  11  ' cry  magnificent  atrneturo  it  is,  well 
ae.t  t ■.  of  I.,  ing  hotter  represented  by  descriptions, 
measure  s,  drawing*  and  photogniplis  than  it  lias  yet 
men  to  tin-  modern  world. 


About  nn  equal  distance  to  tin,  N.  West  of  tlm 
i’l  iti'  l t,maV  'W  Bel''n  ftni;'t^er  l*rge  tomb  in  thr  Map  of 

ni«toii,b»u  dearad  Of  sand  bvC’oL  Howard  Vyse 
in  lt.3,  and  has  Usm  well  described  by  him  in  hi* 
i i.tpX,  Publications.  He  called  it  Camp- 

,i  . ' ’ I"1, 8 **r  iKe  English  Consul  Cieneral  of  that 
' ' h,:  founiJ  'n  it  a small  central  building  at  a 


■ 
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depth  below  tho  surface  of  the  ground,  with 
various  ssreophagi,  little  green  (dole,  and  certain  hicro- 
Riypluc  inscription*.  These  being  interpreted  hr  Dr 
lurch  set  forth  that  the  principal  man  buried  there, 
one  Pbaisbaf,  • attached  to  Ore  Royal  Scribe*  of  thd 

\ landa,  in  the  South  quarter  of  Memphia,'  under  the 
Dtcat  dynasty  ot  the  otd  Egyptians  or  about  570  B.O. 

let  all  these  sarcophagi  and  inseriptiona  may  be 
subsequent  introductions;  for  nothing  was  so  frequent 
“ ,ho  tl“'>  of  d«odence  of  old  Egypt,  «*  breaking 
open  old  tombs  and  naing  them  over  again.  And  the 
work  of  the  tomb  itself  is  far  too  gmnd  and  massive  fo, 
a clerk  of  the  viands  to  in  likely  to  execute  on  his  own 
account.  In  fact,  next  to  Slufre’s  tomb  and  the  Pyra 
mids  themselves,  it  is  the  grandest  thing  on  the  hill  of 
Joeieh  both  iu  nobility  of  design,  and  success  of 
execution,  ns  a pure  geometrical  cutting  into  solid  and 
compact  rock.  It  lias  been  reserved,  however,  for  a 
recent  pseudonymous  author,  Karl  von  Rikart,  to  sug- 
gest that  tlie  deep  trench  surrounding  the  central  exca- 
vation, combined  With  the  porous  nature  of  the  Rock 
which  allows  the  inliltrution  of  the  Nile  water  freely 
roulires  in  practical  effect,  the  hydraulics  of  the  drecrip-' 
tion  of  Cheops’  tomb,  as  given  by  Herodotus;  vii.'a 
‘ subterranean  chamber  surrounded  by  the  water  of  the 

Tho  conditions  are  indeed  there  very  remarkably 
fulfilled  in  the  present  day.  I doubt  indeed  whether 
they  Were  so  in  the  days  of  King  Cheopa,  as  the  N'ilo  is 
supposed  to  have  been  then  at  a lower  level ; but  1 
have  aided  Plate  52  as  a graphical  representation  of 
the  state  of  tho  case,  and  now  append  some  numerical 
measures  chiefly  from  Howard  Vyse’s  volumes:  re- 
ducing his  measures  always  to  British  inches. 


p 101 


Suudy  plain  at  base  nf  Orest  Pyramid  hill. 
rnm  vi«|v  ctabtl  n*  frocn  . 
and  With, rat  doubt  different  in  different 
places,  . ™ 

to  mST*?  cu,"re'  T')mb' 

Hicb  Nils  level  of  1837,  . 

J-crel  of  w.tor  la  Sw.-*,t-*-»t«r  w*l|, 

hovel  of  Urstcr  at  I’uJni-tr...  n-,-1], 

, „ . *“  Shaft  No.  3,  in  June  1837, 

and  in  October  1838.  . . 

Lcrsl  of  witter  u,  Vyso's  Shaft,  No.  % . ,JWI 

",  „ in  *rU  rf  King  HI. nfre*  tomb,  from  1766  to  1800 

Ri,0“ ,of  wtiBuadingeieavHtJon  in  Cheo«- 

lomb;  Jut  itatenu'iit,  ♦ « . . * 

<»  ErOkfiiJ  sUtfR)0U<*  . . 

WJ  otwhl  or  iu  V jao  ■ ilitift  No.  I <aetoon  not’iuen 
Uonod),  . 

I-ow  Nilo  Level  in  18.17,  i 

Low  Nlto  Lend  In  1838,  . 

Meditorrancan  Sea,  . 


IllttkS  lOcbf* 
1380  to  1460 
1400  to  1600 
1500  to  1533 

1371 
1647 
1666 
1706 
1774 
1755 
1778 
1788 


1708 

18.14 


1848 

IBM 

1845 

2680 


GREAVES'  STANDARD  OF  MEASURE 


CENTRAL  EXCAVATION  OF  THE  8UPF0SED 
CHEOPS'  TOMB. 

Breadth.  East  to  Was! '"m# 

Loi>Ktb,  Nurlli  U»  South,  . . . * * 4 «»* 

: : : : : «2 

SURROUNDING  EXCAVATION, 

Mean  width,  . 

Length  ami  breadth  at  inside.  | 

Length  and  breadth  at  outside. 

Depth 


64 

687 

810 

876 


INTERVENING  BREADTH  OF  ROCK 

Between  ouUi-1-  of  oontral  excavation,  and  Iaaide  of 
_ , . . surrounding  excavation. 

EsstaWe, 

North U 

Wart,  "J 

8ua,h 

HYPSOMETRIC  PARTICULARS. 

All  given  in  lortns  of  depression  in  inches  below  level  of  Orest 
Pyramid  jutvenaent. 

Top  of  supposed  Cheops'  to  tub  at  it*  North-Easi  angle,  817 
w_  . •*  . ••  South- Weal  angle,  876 

Mean  floor  of  subterranean  Clumber  of  Great  Pyramid.  120* 

Top  of  wall  at  Palm  Treea 1511 

Top  of  Vyao'a  “ Swoot-water  woH,"  ...  I 1630 
KD1NUUKQB  .V87HOHOUICAL  O88MtVaTJO80.  VOL  XIII. 


PnorcaaoR  Urravks  of  Oxford  (*.d.  1C38)  was  su 
eminently  in  tulvaneo  of  his  age  in  metrological  re- 
searches, that  much  interest  ba»  been  expressed  at 

various  times,  and  for  various  purpose*,  to  leant, if  it 

were  possible, — the  length  of  the  measuring- rod  which 
he  used,  in  terms  pf  a modern  known  standard.  But 
the  rod  itself  having  been  lost,— though  the  ease  which 

once  held  it,  is  said  to  be  preserved  still  in  Oxford, 

the  comparison  has  not  lawn  possible  directly ; indi- 
rectly, however,  Greaves’  intentional  method  by  suc- 
cessive measures  of  stated  parts  of  the  Great  Pyramid, 
can  be  brought  into  use  through  the  agency  of  our  own 
measure*. 

His  principle  he  describe*  in  vol.  i.  of  hit  I'ynnmh, 
I’y  I’r  Birch,  ]«go  126;  and  at  page  34G, 
towards  the  end  of  hi*  Denarius  dissertation,  he  supplies 
the  following  data  for  his  own  measure* 

(1.)  ' The  first  and  most  easterly  of  the  three  great 
‘ I’yramid.i  of  Egypt  hath  on  the  north  aide  a square 
‘ descent ; when  you  are  entered  a little  past  the  mouth 

* >*.  there-  is  a joint  or  lino,  nude  by  the  meeting  of 
‘ two  smooth  and  polished  stones  over  your  head,  which 
' nrc  parallel  to  those  under  your  feet ; the  breadth  at 

* that  joint  or  line  is  3 463  of  the  English  foe*;’ 
or  x 12  = 41*56  Greaves'  inches, 

(2.)  ' Within  llto  Pyramid,  and  about  the  midst  of 

* it,  there  i*  a fair  room  or  chamber,  tho  top  of  which 
‘ >*  K«t>  an'l  covered  with  nine  massy  atones ; in  it 
’ there  stands  a hallow  tomb  of  otto  entire  marble 
‘ stone  ; tho  length  of  the  south  side  of  this  room,  at 

the  joint  or  line  where  tho  first  and  second  rows  of 
‘ stone  meet,  is  34380  feet;’  or  x 12  = 412-56 
Greaves’  incite*. 

(3.)  * The  breadth  of  west  side  of  the  same  room. 

* at  the  joint  or  line  where  the  first  and  second  row 
‘ of  stones  meet,  is  17'190  feet;’  or  x 12  = 206  28 
Greaves'  inches. 

(API’,  p-2  c) 
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(4.)  • The  hollow,  or  inner  port  of  iho  marble  tomb 
' near  the  top,  on  the  west  side  of  it,  is  in  length  G488 
‘ foot or  x 12  = 77*86  Greaves’  inches, 

(8.)  ‘ The  hollow  or  inner  part  of  the  marble  tomb 
near  the  top  of  it,  on  the  north  sidr,  in  in  breadth 
' 2-218  feet;’  or*  12  = 26*62  Greaves  incite*. 

Now  the  first  of  these  specified  place*  may  bo  iden- 
tified in  onr  table  of  height*  anil  breadths  of  entrance 
piuwige,  page  36,  = 4150  inches. 

The  second,  or  length  of  the  south  aide  of  the  King’s 
chamber,  4 2 inches  above  tho  floor,  is  from  our  measure 
on  the  floor  of  412-60,  reduced  for  the  angular  inclina- 
tion of  the  walls  = 412-56  inches. 

The  third,  or  west  aide  of  the  room,  similarly  cor- 
rected, in  206*26  inches,  (See  p.  37.) 

The  fourth,  or  inside  length  of  tho  colter  near  the 
top  on  tho  west  side,  = 78-03  inrhea.  (See  p.  p 43.) 

And  tho  fifth,  nr  innide  breadth  of  the  coffer  near 
the  top  on  the  north  aide,  = 26  68  inehe*. 

Hence  wo  have  tho  following  double  series  t — 


(1-) 

OnrArKn. 

IftcW 

41-66 

tit) 

412  66 

18.) 

266-28 

(4) 

77'fMl 

(Ik) 

2662 

8am, 

764-88 

1 >no  woutd  think  from 

lltthri 

41-00 
41269 
!0>!  -JU 
7803 
28  «8 

705-03 


and  five  had  hem  measured  with  a different  rod  from 
the  others  either  by  Profesror  Greaves  or  myself;  hut 

, "°l  of  sort  in  my  own 

O merrationa  ; and  the  coffer,  which  they  belong  to,  ha* 
always  been  a pulling  object  to  passing  travellers 
here  seems,  therefore,  at  present  to  be  no  opportunity 

rerit,” wm,  8 °U;  i!laa  UkiD«  lh«  of  each 
ZTjT  thereupon  declaring,  that  764  88  of  Greaves' 

ml  ncl"sC<ll,  - r G5^3  V™*nl  1W11*  imp- 

nat  inches ; or  in  fact  that  Greaves’  measuring-rod  was 

tnd,r'’  footL.rh 

lik.dy  p 004  haT°  deemed  possible  or 


r 

->f  g~w  m,, 

deduced  a value  in  Brit'  l*  ■ P}7a,n'll>  *qir  Isaac  No 
cubit  of  the  ancient  city'  ofiwi  •**“  !°"^h  0 
hffypt  generally;  and  /rHv'd  ii!!?  °r  of  4r 
very  fairly  close  to  that  width  hit  “*  l qUe 

detenninod  on  pcrfectlv  riding.  lwon  au,>9e,l'> 

vestigators : ^ 

a precision  of  more  than  two  ,,  r’  RPpo®f  to  c 

n,. 

was  hosed  on  tho  nssumntinr,  . , awiot>  P»«» 

Pyramid  was  built  by  Egyptian’  workmen*  t£.  ! 


V 


probability  lliat  cTcn  numbers  of  whole  lengths  of  their 
favourite  linear  standard — or  the  Memphian  cubit, — 
would  ho  employed  by  them,  for  practical  convenience, 
in  laying  off  the  chief  lengths,  breadths,  and  heights 
throughout  the  structure. 

This  principle  seems  to  contain  tome  truth,  but  is 
not  always  to  he  implicitly  depended  on;  for  many 
circumstances  connected  with  either  use  or  fine  art,  may 
require  fractional,  and  very  intricate  fractional,  portion* 
of  a cubit  to  be  introduced  into  some  parts  of  a building, 
even  fimiwsc  whole  cubit*  nro  introduced  into  another, 
1-  urther  al»n,  if  the  length  of  tho  part  measured  be  very 
great,  and  the  difficulties  of  measurement  notable, — as 
in  the  sides  of  the  base  of  tho  entire  Pyramid, — the 
errors  of  observation  may  exceed  tho  length  of  any 
possible  fraction  of  the  cubit ; and  some  number  of 
whole  cubits  can  then  he  placed  by  the  modem  observer 
with  perfect  ease,  hut  not  propriety,  within  the  limits 
of  his  several  observations,  and  claimed  as  being  the 
length  originally  intended  by  tho  ancient  builder. 

To  keep  therefore  on  the  safe  side,  I have  confined 
myself,  in  a similar  inquiry  hosed  on  my  own  measures, 
to  interior  features  of  the  Pyramid  only-;  and  to  coses 
iirwhich,  both  the  whole  lengths  were  small,  as  of  2,  4, 
or  more  cubits,— if  cubits  existed  at  all;  and  the  error 
of  observation  was  probably  under  a tenth  of  an  inch. 

Tire  final  mean  of  tiro  whole  set  of  determinations 
obtained  in  this  manner  =:  20'73  British  inches,  os  the 
length  of  tho  cubit  employed  by  the  masons  engaged  in 
the  Great  Pyramid  building,  or,  that  of  the  ancient  city 
of  Memphis;  and  which  cubit  need  not,  and  actually  is 
not,  by  any  means  the  same  as  the  cnbit  typified  in  the 
more  important  and  very  unexpectedly  symbolised 
metrological  system  of  the  Great  Pyramid. 

Iho  above  length  for  the  Memphis  and  Great 
Pyramid  cubit  comes  very  near  tho  mean  of  Sir  Isaac 
Newton’s,  Sir  Gardner  Wilkinson's,  Mr  Perring's  and 
oilier  determinations — hitherto  considered,  — 20*70 
inches;  but  tho  nearness  is  accidental  only,  for  toy 
individual  results  are  found  anywhere  between  20*10 
and  2 1 35  British  inches ; and  some  of  tlieirs  are  almost 
as  wide.  The  best  of  them,  indeed,  are  usually  between 
20  G and  20  8 British  inches;  thus  n preserved  cubit 
recently  found  in  pulling  down  a building  at  Thebes, 
supposed  to  date  about  1000  b.c,,  is  mentioned  by  Sir 
Gardner  W ilkinson,  os  equal  to  two  ordinary  cubits, 
each  of  20*68  inches  long;  and  bo  makes  the  cubit- 
marks  0f  the  Elephantine  Kilometer,  dating  from  the 
Roman  Emperors,  - 20  63  inches,  but  mentions  a 
t rench  determination  of  the  same  = 20*73  inches;  and 
likewise  notices  a stone  with  10-1 4ths  of  a cubic  built 
", 0 „.Tra^  at  Elephantine,  and  part  apiiarently  of  an 
Older  Kilometer,  where  the  eubit  was  = SP0  British 
inches.  The  cubit  of  the  Kilometer  at  Cairo  is  given 
ny  the  same  author  at  21 -4  English  inches,  but  attri- 
outcii  to  no  earlier  authority  thun  an  Arab  Caliph 
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*lso  on  variations  introduced  by  tbc  builder*,  or  actual 
error*  in  their  work  : as  when  the  breadth  of  the  Grand 
Cialiery  varies  in  different  part*  of  itx  length,  irregularly, 
anywhere  between  8 17  and  83  0 inches.  Another 
aourcc  of  error  is  more  uncertain,  im  where  two  parts 
taken  by  Sir  Isaac  Newton  and  most  otlicr  writer*  aa 
certainly  intended  to  be  the  same  in  measure,  aie  found 
to  lw  positively  different.  An  example  of  this  is  pre- 
sented in  the  breadth  and  height  of  the  ramps,  assumed 
by  Kir  Isaac  to  be  equal,  but  found  by  my  measures  to 
lie  (on  the  mean  of  a number  of  places,  but  nowliere 
very  uniformly),  nearly  an  inch  different,  without  a 
probable  uncertainty  of  more  than  1-1 0th  of  an  inch. 
(S**e  p.  r 31.) 

All  the  results  are  given  without  exec|4k>n  in  the 
table  below;  and  may  probably  be  held  to  indicate, 
that  it  was  no  principal  object  with  the  architect  of  the 
tireat  Pyramid,  to  memorialise  the  exact  length  of  the 
cubit  of  Mcmphia  in  that  manner;  while  they  may 
further  show,  that  the  cubit  of  Memphis  is  an  entirely 
different  length  from,  and  is  never  to  be  confounded 
with,  the  cubit  of  the  symbolical  Great  Pyramid  system, 
memorialised  in  the  Queen's  Chamber  and  the  “ Granite 
“ kaf"  of  tho  Ante-chamber  (Capt.  Tracey,  It. A.  and 
St  John  Day,  C.E.),  and  = 23*025  Rritish  inches  nearly. 


M«wtml 

1 
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SIR  ISAAC  NEWTON’S  DISSERTATION  ON 
CUBITS. 

* A Dissebtatiox  upon  the  Sacred  Cubit  of  the  Jetc « 
(Hebrews  rather,  or  Israelites)  and  the  Cubits  of  the 
* several  Nations ; in  which,  from  tho  Dimensions 
‘ of  the  greatest  Egyjdian  Pyramid,  sa  taken  by  Mr. 
‘ John  Greares,  the  antient  Cubit  of  Memphis  is 
‘ determined. 

' Translated  from  the  Latin  of  Sir  Isaac  Newton,  not 
‘ 'jet  puUishnl,'  And  now  extracted  from  1 Miscen- 
laxeous  Works  of  Mr.  John  Greaves,  Professor  of 


Astronomy  in  the  University  of  Or  ford : many  of 

* which  are  now  first  published.  Vol.  II.  Pub- 
‘ )i*hed  >'>'  Thomas  Hi  sen.  M.A.,  F.RS.,  and  Mem- 
ber of  the  Society  of  Antiquaries,  London. — 1 737/ 

* To  the  description  of  tho  Temple  belongs  the  know- 
' ledge  of  the  Sacred  Cubit;  to  the  understanding  of 

* which,  the  knowledge  of  the  Cubita  of  tho  different 
‘ nations  will  bo  conducive. 

* The  Soman  and  Greek  Cubit s*  were  a Foot  and  a 
' half,  and,  like  the  Saered  Cubit,  consisted  of  six 

* Palme,  and  twenty-four  Digit*.  For  tho  Roman  and 
‘ Greek  Feet  contain'd  four  Palme,  and  sixteen  Digit*. 

The  Roman  Foot  was  likewise  divided  into  twelve 
Vncim  or  Potlice*,  and  was  equal  to  AVs  of  the 
' English  Foot,  aa  Mr.  Gnaws,  who  examined  dili- 
‘ gently  the.  antient  monuments  in  Italy,  and  consider'd 
1 'he  arguments  of  fanner  writer*,  as  Philander,  Agri- 
' eiJa,  Patus,  Villalpandus,  Snellius,  and  others,  lias 
determined  with  the  greatest  accuracy  of  all  other 

* author*.  The  Roman  Cubit  is  therefore  1 AVA  of 
' the  English  foot. 

* Of  the  Greek  Feet,  the  Attic  was  moat  eminent. 

‘ Modern  writers  represent  it  as  equal  to  a Roman  Foot 
' and  a Semuneia  of  that  Foot ; heenueo  the  Greek 
' Stadium  consisted  of  six  hundred  Greek  Feet;  and  a 
4 Raman  Million',  or  Milo,  of  a thousand  of  the  grewter 

* Roman  Patsus,  or  five  thousand  Feet ; and  anticntly 
’ right  Greek  Stadia  were  equal  to  a Roman  Milliare. 

* But  it  is  probable,  that  the  nearest  round  nuinbora 
‘ Were  used  here;  and  if  wo  soy,  that  the  antienta 
‘ sometimes  mode  llic  Stadium  equal  to  an  hundred 

* and  twenty-five  Passus,  that  proportion  might  bo 
1 deduced,  not  from  a comparison  of  the  Feet  with  one 
‘ another,  but  from  the  foregoing  proportion  of  tho 
‘ Stadium  to  the  MiOiare,  express’d  very  near  the 
1 truth  in  round  numbers.  This  conjecture  is  con- 

* firm'd  by  reflecting,  that  Polybius,  cited  by  Strabo, 

' receded  from  this  vulgar  computation,  and  represented 
' tho  Million  as  equal  to  8 Stadia , and  one-third 

* port ; by  which  means  the  Attic  Foot  will  bo  equal 

* to  the  Roman.  Tho  former  computation  is  favour'd 
' by  tho  Ptolemaic  Foot,  which  is  equal  to  a Roman 
4 Foot  and  a Semuneia,  if  the  Utter  Foot  was  deriv'd 
‘ from  the  Attic.  The  latter  computation  is  counte- 
‘ nnneed  by  the  Porphyry  pillar  dug  up  at  Rome,  with 

* this  inscription,  no  A.  0.  that  is,  nine  Feet ; for  the 
‘ Foot  of  this  pillar,  as  measured  by  Philander,  exceeded 

* the  Roman  foot  only  a ninth  port  of  an  Undo.  This 
‘ difference  shew*  tho  Foot  not  to  be  Roman,  and  the 
‘ inscription  proves  it  to  be  the  Greek  Foot.  But 
‘ whether  it  was  the  Attic  Foot,  let  other*  determine. 

* Till  something  more  certain  shall  appear,  we  shall 

* assume  nothing,  but  that  the  Attic  Foot  was  neither 

1 * Vitruvius  lib.  3.  Here  in  Issgoft*.  Hesyehins.  Saidas 

* in  Tocibns  wxiSftt  t wet.  Columella  lib.  6,  dll  Ho  Rustic*. 

* qui  enbitnm  nominal  temtpedem.  quite!  pedis  4 emu.  Yid.  A 

* rroutln.  da  Limit.  Agrorum;  A [aider,  Hispalsesent,  lib.  IS, 

* e.  1 5 Authors  are  agreed  upon  tbeso  Cubits,  amongst  whom 
1 AyrimU i and  Ur  Greares  ora  especially  to  be  otiDSultad.’ 
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leas  Ilian  tin’  Ramin,  nor  greater  than  tin?  /Iwm 
above  a S-munria.  This  being  grunted,  wr  oliii.11 
have  tbe  magnitude  of  live  Attic  Cubit  to  pretty  great 
exact  ness. 

• Hw  Ponift,  or  Arefu'iii  Cubit'  coronated  in  like 
manner  of  six  Palm*,  ami  24  digits;  and.  in  my 
opinion,  was  very  near  equal  to  tbo  Roman  or  Attic 
Cubit.  For  it  was  a fifth  ]x>rt  of  tbe  Royal  Cubit  of 

; that  i»,  as  «'ill  immediately  be  shewn,  four 
' simple  Cubits  of  .fwy/'i1 , which  are  now  equal  to  live 
1 /boN'Ot  ones. 

4 Three  Arabian  Mile*  were  likewise  equal  to  tbo 
1 Persian  Panunnyn,  that  is,  to  thirty  Attic  Hbolia, 

‘ and  consisted  of  1000  Onjybr,  or  Arabian  Fares, 

• l bat  ia,  1000  Cubits;  by  which  moans  tbo  Arrifrion 
4 Cubit  will  be  equal  to  the  Attic,  For  tbe  wandering 
' Arabian*  at  first  serving  in  war  under  tbe  Roman*,  and 
' afterwards  founding  an  empire  in  Syria,  learned  from 
1 tbe  conquered  people  tbe  money,  weights,  and  mea- 
' sure*  of  tbe  liamnn*  and  Ure.  ts.  Wo  shall  pass  over 
4 this  Cubit,  therefore,  and  proceed  to  those  which  are 
4 more  ant  tent. 

4 From  the  Pyramids  of  /E’jijpt  accurately  measured 
' by  Mr.  John  Urcave*,  I collect  the  length  of  tho 
' antieut  Cohit  of  M’tnftfii*  in  this  manner.  The  side 
1 of  tbe  first  Pyramid  was  003  English  feet.  It  is  very 
' probable,  tbat  at  first  tliu  measure  of  it  was  deter- 
4 mined  by  some  round  number  of  ^Egyptian  Cubits. 

' I bn  AM  Alhol.m,  quoted  by  Mr  Croiwr,  tolls  us  that 
' the  measure  of  eurli  side  was  an  100  Royal  Cubits  of 
' the  antient  times.  Rut  it  is  probable,  Oral  tbo  j&jyp- 
4 tin  ns  learned,  from  tbo  Oryyim  of  the  Grech*,  their 
4 measure  of  four  Cubits  of  Mem)  At*,  and  gave  it  tho 
' name  of  tho  Royal  Cahit.  Thus  the  side  of  the 
4 Pyramid  will  be  400  simple  Cubits,  or  four  Araunr ; 

and  tbo  Cahit  of  MmuiAi*  will  be  equal  to  1 of 
1 tbe  English  Foot. 

* Tbiit  llio  Pyramid  was  built  by  the  Cubit  of  this 
magnitude,  up]»ars  from  several  dimensions  of  it. 
The  square  passage  leading  into  it  of  polished  marble 
[ WA'  breadth  and  height  S^V.  of  tbe  Englith 
Foot  ; that  is,  two  of  tbe  alwve-mcnlioucd  Cubit*  of 
AIimjAi*.  And  of  tbe  same  breadtli  and  height  Were 

• the  four  other  galleries.  In  tbe  middle  of  tlm  Pyra- 
mol  wu*  a elramber  most  exquisitely  form'd  of  polished 
marble,  containing  tho  monument',  if  the  king.  Tim 

• :h1\ml,r-1,  w“  3 4 rVs  English  Feet,  ami 
■ i n ~ v-’V*  ’ Umt  “•  >'  »»»  20  Cubits  loug, 

• v*  <!uMt  Wi,,R  “PP«*»  *>  be 
irt  Of  the  English  Foat.  Tlm  ,li1r,;rt.Jlce  between 

' i4lf»i  or  one-thirtieth 

of  a toot,  tlrat  18,  about  nne-.nventh  of  au  Inch  • an 
error  of  no  important,  if  wa  conaider  the  rnueb 
greaUu  irregularities  oWrvM  by  Mr  ■ “c1 

' best  building,  of  the  nJg  .If  of  t' 

' chamber  consisted  of  nine  oblong  and  narall  1 i th“ 
4 the  seven  middle  one*  of 

cZ7h'  AT‘b'  “4  '■*—  W. 


For 
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breadth,  but  the  two  outermost  were  1«*  by  half  in 
breadth  than  tho  rest;  and  the  breadth  of  them 
all  together  was  .spral  to  the  length  of  tbe  chainter. 
or  to  20  Cubits;  so  that  tlio  length  of  the  middle 
atone,  was  two  Cubits  and  an  half.  The  marble  gib 
|,  tv,  which  led  into  this  chamber,  was  six  fret  and 
M of  101)  pail,  of  a fool ; that  is,  4 C'ubiU  of  the 
chamber,  in  breadth.  In  the  middle  of  this  gallery 
wiw  a way  of  itiaibU.%  3 i ** 

Cubits  bn md  ; and  on  both  sides  the  way  were  two 
' banks,  like  benches,  of  polish'd  marble  likewise, 

' l,\7«  reel  bread,  and  1,V.’s  deep ; that  t*.  u> 

1 breadth  and  depth  one  Cubit.  Who  will  therefore 
' imagine,  that  so  many  dimensions  not  at  aU  dcpclM- 
' ing  upon  each  other,  should  correspond  by  mere  chance 
' with  the  length  of  the  Cubit  assigned  by  us  I 

■ Resides,  the  division  of  tills  Cubit  into  6 fW«“ i* 

■ evident  from  tbe  dimension*  uf  the  Pyramid 
‘ tho  height  of  tire  gallery, 

‘ accoreling  to  Mr  Great**, 

' was  about  26  Feet,  that  is, 

4 15  Cubits.  Subtract  the 
' height  of  the  hunches,  and 
‘ tlm  remaining  height  will 
4 bo  1 4 Cubit*.  This  was 
4 divided  into  seven  part*, 

4 according  to  tho  7 ranges 
4 of  tbe  stones  in  tbe  walls 
4 of  the  gallery ; and  every 
4 upper  range  projected  over 
1 the  lowur  about  three 
4 inches,  as  is  represented 
4 in  tlm  annexed  figure ; 

4 where  A II  expresses  the 
4 breadth  of  the  wny,  A C O 
4 the  bank  or  bench,  D E 
‘ tlm  height  of  the  first 
‘ rang’  of  stone,  EF  the 
' pr  lion  of  tlm  second 
4 rang’1,  and  FG  the  height 
4 "t‘  ii  ; OH  the  projection 
' "f  lli  third  range,  and  H I 
' the  height  of  it ; and  so  on 
1 to  tlio  roof  K L,  which  nn- 
' swern  to  the  way  A It  Tbo 
* height  therefore  of  every  A 8 

4 range  of  stono  was  two 
Cubits;  und  the  6 projection*  EF,QHi  kc , an* 
swering  to  one  Cubit,  were  Palmare*. 

' There  are  likewise,  in  the  king’s  monument  above 
mentioned,  specimens  of  tlm  division  of  the  Cubit. 
For  nco  the  Cubit  DC  is  1 IVe’j  of  a Foot,  and  con- 
sequently tlm  Palm  of  a Foot,  ten  Palm*  will  be 
r V r.  Feet;  seven  Palm * und  three  Pigit*  will  be 
2 tVi/'j  Feet ; and  twenty-five  Palm*  and  two  Pigd® 
will  bo  7 Feet,  Now  Mr  Greaves  found  the 
measure  of  the  height  of  the  monument  within  to  bo 
2 t* Wt  Feet,  the  breadth  within  to  be  2 jVA  l'0"1’ 
und  the  length  of  the  oxterior  superficies  to  be  7 Feet, 
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! 3 Inches  and  a«  half;  that  i.  Fret.  The 

, „flt  °‘  woBoment  within  wins  thcref«.ro  10 
/a/nu,  the  breadth  within  7 Palm*  and  3 Digits, 
, , lh®  length  of  the  exterior  superficies  25  Palm 

, • 1 ’'K'1*-  without  any  sensible  error.  The  height 

* i‘"  , ortiiwUh  of  th«  exterior  superficies  was  3 Foot,  3 
( Oichr*  and  3 quarters;  that  is,  11  Palm  and  2 Digits 

ami  a quarter,  if  31  r Great**  luw  b»*«*n  sufficiently 
exact  in  setting  down  the  dimensions  of  it, 

* Tbcre  ®r,!  8,80  Other  specimens  of  this  Cubit;  aa 
) that  th«  whole  length  of  that  gallery, 

with  the  hj]x>t]ieim«e  of  u rectangular  triangle,  whose 
Jj**  was  l!l  1'cet,  ami  height  about  5 or  C,  or  per* 
,*  “P*  7 Feet,  being  measured  by  a coni,  waa  154 
Foot.  Subtract  the  hypothenuse,  and  there  will 

• remain  the  length  of  the  gallery,  13S  Feet;  that  is, 
20  times  the  breadth,  or  20  Rogat  Cal, it*.  Two 

‘ other  galleries  were  likewise  measured,  and  found  to 
‘ I*  in  length  1 10  Fret,  that  is,  sixteen  Itnyd  Cubit t; 
and  another  Chamber  was  in  breadth  about  1 7 Feet, 
tliat  is,  10  Cubits;  and  an  A Hi  ieatnereltii,  or  Anti- 
‘ dotet, was  in  length  7 Feet,  in  breadth  alsunt  3}  Feet; 

that  is,  4 Cubits  long,  and  about  2 Cubits  broad. 

] Alul  '*  i*  'u.v  opinion,  that  the  Pyramid  waa  built 
throughout  afU-r  the  measure  of  this  Cubit. 

If  any  person  shall  hereafter  exhibit  in  this 
manner  the  dimensions  of  the  remains  of  the  obi 
s buildings  of  the  Bat>ytimian*  and  other  nations,  it 
will  not  be  difficult  to  determine  from  thence  the 
ancient  Cubits  of  those  countries.  In  the  meantime 
1 shall  produce  one  instance,  which  occurs,  aa  a 
j specimen  of  thia  calculation.  Mr  1‘urrJiiu1  informs 
u.«,  that  there  is  still  extant  between  the  ancient 
Babylon  and  Bnytlad,  a vast  rude  structure  of  brick ; 

* tire  bricks  of  which  his  friend  .Mr  Allen  found 
<>UB  Foot  long,  eight  Inches  broad,  ami  six 
inches  thick ; ho  means  Inches  of  the  Enylith 
j Fool  Those  ].roportiona  show,  that  the  bricks  were 
‘ regularly  formed,  and  consequently,  that  in  the  making 
of  them  regard  was  had  to  some  particnlar  measure, 
used  by  the  Babyhmianr,  which  was  of  great  use,  to 
j enable  the  workmen  from  tin.  number  of  bricks  to 
determine  immediately  the  dimensions  of  the  walls 
; with  respect  to  the  length,  breadth,  and  thicknesa, 

‘ and  nee  pend  to  compute  the  number  of  the  bricks 
necessary  to  the  building  of  the  wall  agreed  upon. 

‘ As  the  Babylonian*  therefore  measured  their  build- 
ings by  Cubits,  it  follows,  that  the  bricks  according 
to  their  length,  breadth,  and  thickness,  eonjtinctly 
must  compose  the  measure  of  the  Cubit.  Now  two 
t bricks  according  to  tlieir  length,  three  according  to 
their  breadth,  and  four  according  to  tlieir  thickness, 
form  the  same  measure;  and  consequently  the  mea- 
sure is  that  of  u Cubit.  A Babylonian  Cubit  is  there- 
fore equal  to  two  Engliuh  Feet;  and  tho  component 
parts  intimate  the  division  of  this  Cnbit  into  six 
/‘■limn,  so  that  the  dimensions  of  the  bricks  may  he 
‘ express',!  in  round  number*  of  Palm;  the  length 
1 ' Pilgrimage,  psr.  L lib.  I,  c,  11.' 
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, re  3 lh?  ^Ith  by  2,  and  the  thickness  by 

, '*•  T"“  b’ubit  may  jwrbaps  be  determined  here 
, “**r  wth  mnTO  exactness  by  a greater  variety  of 

‘ Thc  magnitnde  of  the  P-rshm  Cnbit  I think 
< mV  b®  determin’d  from  their  Ponuoaya.  For  it  is 
, ’u  considered,  that  the  greater  measures,  which 
, »“ce«i«l  the  human  members,  us’d  to  be  deduced  from 
f Io9Sor  multiplication,  in  which  multiplica- 
tion tho  denary  and  sometimes  the  binary  numbers 
, w,l,ro  employed.  Thus  tlic  Roman 1 Calamm  or 
, wertisa  consisted  of  ten  Feet;  the  Sa-ujmlnm  of  ten 
Feet  m length,  and  ten  in  breadth;  the  Kerens 
‘ of  an  hundred  Feet  in  length,  and  an  hundred  in 
breadth;  the  Clima  (a  measure  deriv'd  from  the 
tlnrtu,  as  tho  name  shows)  of  ten  Onjyier  in  length 
‘ and  ten  in  breadth;  the  Actor  of  two  Cllmata  in 
t **i'l  two  in  breadth;  the  Jut/rrnm  of  two 

square  Act  on  in  length;  the  Dommamu  of  ton  Art  tat 
’ in  length,  and  ten  in  breadth;  the  Omtaria  of  ten 
‘ Denimaafin  length,  and  ten  in  breadth,  within  Italy, 
j but  without,  of  twice  tliat  number;  the  Saltan  of  an 
] ; hundred  Deamani  in  length,  and  an  hundred  in 
breadth;  the  it til nirr,  or  Mile,  of  a thousand  /Meres 
in  length ; and  the  Iter  hid,  or  Day’s  Journey,  of 
‘ fwico  ten  if  Uliana.  The  Greek  Rwd.  called  'Aarnm. 

’ consisted  of  ten  Feet;  the  Ctiina  of  Urn  Feet  m 
length,  and  ten  in  breadth;  the  Plethrum  of  an 
I ‘ hundred  Feet  in  length  and  breadth;  the  Stadium  uf 
an  hundred  Orgyu*  in  length;  and  the  Her  Din, 
according  to  llervdutiu,  of  two  hundred  Stadia.  And 
in  the  province  of  Cyrenr,  in  tho  lands  which  Ptolemy 
a Greek  king  of  rE/ypl  left  to  tin?  Unman  people, 

' the2  PlinUude*  consisted  of  lifty  Limiter  in  length, 
and  fifty  in  breadth ; and  each  side  of  thud*  w;uare 
‘ Limiter  were  ten  Stadia, 

' It  appears  also  from  several  instances,  tliat  us  tin’ 
western  nations  proceeded  from  thc  Foot  multiplied 
’ by  ten,  SO  the  eastern  did  from  the  Cubit  multiplied 
in  the  same  manner.  Thus  among  thc  Jett s,  a nation 

• us’d  to  the  feeding  of  cattle,  the  Kibratb  Terra  ur 
posture-land,  sufficient,  I think,  for  a flock  under  one 

* shepherd,  was  determined  by  tho  spneo  of  a thousand 
Cubits,  and  a .Sabbath-day's  Journey  by  that  of  two 

' thousand  Cubits.  And  thus  among  thc  /Egyptian*. 

the  Aroum  consisted  of  an  hundred  Cubits  in  length, 

‘ »">l  an  hundred  in  breadth.  And  because  the 

• /Ggyjttian*  every  year  after  thc  inundation  of  tin 

* Mile  divided  their  lands  into  drearer,  the  Heed  ought, 
fur  the  greater  expedition  in  measuring,  to  consist  ol 
ten  Cubits,  that  by  the  repetition  of  ten  they  might 

' make  an  Arvtira.  And  for  the  like  reason  the  greater 
’ measures,  into  which  those  lands  were  divided,  ought 
' to  consist  of  tens  and  hundreds  of  A rotmr. 

' The  greater  measures  therefore  of  the  ancient  naturae 
' consisted  of  the  round  numbers  of  those  lesser  nn-a- 

1 ’Vide  Hygin.  dc  Lirmtib.  ooouilocoit  k Si.ttluin  ['‘.seen  in 
' dn  O' mill.  An-roruni.' 

8 * Hyglu.  de  Limit,  ceastii’ 

(Ad’.  P-2  D) 
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sures  from  which  tlii'V  were  dcrivt*! ; and  onrivs  jlirnt  ]y 
the  ScAnn/of  the .Eyyi<lia>i* mi, | other eastern  nations, 
ami  tin.'  I'uroc'tH'/a'  ,,l  1 In-  f’rr*i<iNf,  consisted  of  round 
uniidicr*  of  Cubits.  Now  tint  least  ,S'r/«eima  of  the 
.Eiy/diait*,  liy  lint  testimony  of  Arbinidorus  mni 
Strains,  wua  cipial  In  thirty  Grok  Sind  in , anil  the 
Parn*am/a,  by  the  testimony  of  lleraitotu*,  .Yenn/Jnm, 
Uetychia*,  .fenfire  Ayathiiu,  anil  others  cited  by 
Strain,  was  likewise  ciptul  to  thirty  Militia;  ami  the 
r«nnd  nuiulwr  of  Cubits,  to  which  *t>  many  SMia 
went  equal,  are  ten  thoiuniid.  That  Srh>nnu  there- 
fore  consisted  of  10,000  Cubit*  of  )/,  „n,l  the 

Pacaramja  of  as  many  Persian  Cubits;  ami  10,000 

of  the  Cubits  of  lioth  kinds  Wet jnal  to  30  Stadia. 

Hie  calculation  of  the  .Eyy/dian  Cubit  is  con- 
firmed by  the  present  ( uhit  of  the  - Eyy/itian*  used 
in  the  city  ot  ilnimt  Cairo,  which  Mr  flora i.a  found 
to  be  GVl.S  of  the  /. mjtith  Foot.  This  Cubit  up- 
proochea  ueiter  to  the  ancient  Cubit  of  M, 
than  to  the  lesser  Cubits  of  the  hVivfr,  Itaman*,  amt 
Arahi'iiu,  who  reigm-d  in  Aojytd;  and  th.ir.  foro  it 
sixnis  to  be  derived  from  that  of  .1/,  m/Jn's.  Hut  it  is 
greater  than  that.  And  what  wonder  is  it,  that  a 
measure  should  be  somewhat  increased  in  the  space 
of  above  3000  years  1 1 he  measures  of  Feet  and 

Cubits  now  far  exceed  the  pro]«.rti.,n  of  human 
members ; and  yet  Mr  Grom*  show*  from  the 
.tojy^iaa  monuments,  that  the  human  stature  was 
the  same  above  3000  years  ago,  as  it  ia  now.  The 
uieasureB  therefore  are  inercased,  the  reasons  of  which 
may  tic  assigned.  The  instruments,  which  used  to  Is- 
preserved  us  standards  of  measures,  by  contracting 
rust  are  increased.  lenten  by  the  ha,  liner  m,,v 

insensibly  relax  in  a lung  space  of  time.  ArtlLc  .m 
likewise,  in  making  instruments,  chm.v  to  nr  m n„. 
ex  ess  nf  the  mull  rials  ; and  win  n l.v  tiling  thev 
attain  any  meosuu-,  which  tiny  think  Hill,,  i.-rd  tlu’v 
'top.  knowing  that  they  can  soon  .orrect  that  lilt]',- 
excess  by  tiling,  if  their  master  shuuld  complain  of  it  • 
but  that  they  cannot  remedy  a d,  feet.  h t u*  supp^’. 
therefore,  that  all  measures  have  Increased  bv  degre  e, 
«l*cmlly  m he  first  ages,  when  less  cm-  was  Skcn 

f th?fi,,T  y ll',out  tho  time 

d Wi“  ,W  • ««  '"-tw.s.„  the 

Cubi1' but  w,u  «pp^h 
of  n.e  l7J:rr wni  1 

Enytidi  Foot  Mi’.  ? ,her'"™  '»  ‘MS  of  the 
will  be  about  1 jr  s_  them 

Of  such  mean  or  mi'dii),! VsuL'u T *.V  ")M'> 
•bout  30  Attic  aio.lifi  ' k ’ 119  lW  "oglu, 

M *"{-  Cubit  i»  eon- 

( being  double.!,  as  1 C“Wt.  whieli 

measuring  to  1«  3^Vs  of  the  V fulmd  by 

of  tbi,  was  the  £&  c l* 

tho  time  nf  the  Greef-  ami  1/  ,1,rr'a,*ed  from 

manner  of  the  Cubit  or  *f,4'r 

have  been  about  1*’,  of  the  EsljliJ'y^™'1^ 


4 dot a*  stiles  this  Cubit,  rom|K»rcd  with  the  Cubits  nf 
4 tho  Grok*  and  neighliouriiig  nations,  the  midilliny 
4 Cut’ll  i and  tells  u»,  that  the  royal  Prrrian  Cubit 
‘ was  larger  than  it  by  3 Digits.  If  we  understand  by 
‘ them,  Digits  of  the  middling  Cubit,  which  was  mote 

* known  to  the  (imfo.  the  royal  Cubit  will  he  to  the 

* middling  l 'uhit,  a*  37  to  24  ; and  since  tho  middling 
' Cubit  is  1 rVs  of  (ho  Enytich  Foot,  the  royal  Cubit 
4 wilt  bo  about  I jVA  i Now  1 0000  of  such  Cubits 
1 make,  as  they  ought,  about  30  ,4f/t>  Stadia. 

‘ The  preceding  computations  are  likewise  confirm'd 

* by  a certain  general  reason,  by  comparing  the  Feet 
' and  Cubits  lord  at  first  in  every  nation  according  to 

* the  proportion  of  th«  members  of  a man.  from  which 

* they  were  taken.  For  the  Foot  of  a man  is  to  the 
1 C'diit  or  lower  part  of  tho  Arm  of  the  same  man  a* 
1 aliout  !>  to  ft,  as  1 my  self  have  measur'd,  and  any 
’ person  may  easily  find  by  bis  own  body.  A ml  the 

oldest  Feet,  of  which  any  account  has  been  trans- 
4 milted  to  us,  are  the  Unman,  the  Ptolemaic,  and  the 
4 time  in  it  Foot  at  7ioi'/'  r,  n in  Germany,  the  last  of 
’ which  i*  espial  to  1.1}  Cncitn  of  the  Homan  Foot. 
4 And  to  these  three  Feet,  according  to  the  proportion 
4 of  5 to  1»,  answer  the  throe  Cubits,  1 iVoVn  of  the 
Fuylinli  Foot,  I iVAV  of  the  Em/I Foot,  ami 

* 1 r‘i!,.“ of  the  Em/liidt  Foot;  and  of  about  these 
4 uuiguiiiudes  uro  the  anlient  Cubits  determined  by  us 

above,  via,  those  of  Metn/dtis,  l t/ihylan , and  Persia  ; 
to  whieh  oil.!  that  of  .Vum.si,  which  //nw/iVus  repre* 

4 writs  a*  csjual  to  the  Cubit  of  Mcinphu.  The  Grok 
4 and  Unman  Cubits,  which  vrero  sccou.lary  measuros, 
4 adapted  to  the  meosuivs  of  tho  Feet  before  received, 

4 ought  not  to  i i 1 mo  under  consideration  Imre. 

I In  1 ’ubits  of  the  Eastern  Nations,  with  which 
4 tlii  J>  n\v  were  -urrounded,  being  determinisl  in  this 
riiaiilier,  we  m t v from  hence  form  a conjecture  con- 
cerning tbe  ii  gnitnilc  of  tho  Jmrieh  Cubit.  The 
4 vulgar  .A  i 'ubit  ought  not  to  be  gn'ntcr  than 
tborn  all,  nor  the  sacred  Cubit  less  than  them  alL 
I he  opinion  .1  Ydlalyandnc  and  others  theiefore  is 
to  he  rejected,  who  iwprosent  the  vulgar  cubit  as 
npial  to  two  l!  man  Feet  and  an  half;  and  I think 
them  likewise  niUtaken,  who  make  the  suertd  Cubit 
and  Attic  Cubit  cpio] . That  the  sacred  Cubit  was 
very  large,  ap|»  iru  fjom  the  JurUk  Calamus  or  Rccd. 
which  contained  but  six  of  these  Cubits;  and  from 
tbe  nnti.piity  nf  thu.  Cubit,  since  Eoah  measured  the 
Ark  with  it.  However,  it  is  not  to  Iw  umgmfie.1  in 
»iieh  a manner,  that  the  vulgar  Cuhit  (which  in  the 
, JAe  e was  calle<l  the  Cubit  of  a man.  Dad. 

iii.  1 1)  should  much  elects!  the  Cubit  of  » tall  man. 

, ..  l.  Vl‘  "*la^  i ircumscribo  tlieae  Cuhita  in  narrower 
limits  in  the  following  manner. 

. b arn  from  the  Tulunut ir/s  and  Jatcjdnu,  that 

. 1 11  J"™  *•“>  measuro  of  four  socrod  Palm  in- 

, of  l|w  tircek  Cubit  The  Greek  Cuhit  there- 

, foro  approached  ncaror  to  4 JevM  Palm*  Ilian  to  5 
' 'it  , llt  'l4'  wa4  lea*  than  4J  Palms  and  greater 
ian  -i\.  Hence  it  follows,  that  the  sacred  Cubit  of 
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' ® r,,,ra*  >«*  ‘ban  2»  Attic  Feet,  »n<l  greater 

* than  2 Attic  Feet. 

, T'"  ‘‘■*‘uirv  °f  '■he  human  laxly,  according  to  the 
Titlmmlu Is,  contain*  about  3 Cubits  from  tbe  f.»t 
| J°  lbe  bead  i ®»J  if  ‘he  feet  bo  Mined,  and  the  arms 
4 * uP'  it  will  mid  one  Cubit  more,  mid  contain 
4 Cubit 4.  Now  tb«  ordinary  utatun*  of  men,  when 
‘ tliey  are  bare- loot,  is  greater  than  fi  Roman  Feet,  and 
less  than  <5  Homan  Feet,  ami  may  bn  beat  fix’d  at  5 
‘ Fw*  ’“ill.  Take  the  third  part  of  thi«  and 

* the  *"J8»  ‘ "hit  will  bo  mom  than  20  Unci*  and 
; i®8"  ‘h*"  '-■*  Uncim  at  the  limnan  Foot ; and  conse- 
quently the  sarred  Cubit  will  be  mom  than  21 
Uacin,  and  !e*»  than  28  f Uneia  of  the  same  Foot* 

• Josephus  writes,  that  the  Pillars  of  the  great  court 
were  as  large  as  could  bn  embraced  by  three  men  with 
their  arms  join'd.  The  ( M/ym  or  Fathom  of  a man 

* ia  commonly  supposed  equal  to  the  statute  of  the 
same  man,  but  in  reality  exoeeds  it  about  one  Palm 
of  the  Homan  hoot.  The  common  people  US’  the 
nearest  round  nuiohon ; in  this  case'  the  true  num- 
bers are  to  Is?  employed ; add  thenefnre  a Palm  to  the 
measures  of  the  stature  of  a man  above  express'd, and 

‘ the  sum  being  tripled,  1 5}  liman  Feet  will  be  greater, 
and  IS}  bus*  than  the  circumference  of  the  pillar. 

Now  that  circumference,  according  |«  the  Talmud- 
Utt  and  JaK/duu,  was,  as  above,  8 Cubits,  at  least  in 
the  inner  court.  Taking  therefore  about  an  eighth 
part  of  the  preceding  numbers,  the  sacred  Cubit  will 
be  greater  than  two  Unman  Feet,  and  less  than  two 
and  a third.  We  have  taken  here  the  pillars  of  both 
‘ courts,  that  is,  in  thickness,  tho'  not  in  height.  It 
is  certain,  that  tbe  pillars  of  tho  inner  court  were  not 
thicker  than  those  of  the  outer  court ; and  therefore 
‘ ‘he  latter  computation  must  necessarily  he  admitted. 

A .Sabbath-day's  journey,  by  the  uminiimms  consent 
of  the  Tirfmin/isfs  ami  all  the  . /errs,  was  two  thousand 
Cubit*,  lienee  the  Chaldee  interpreter  u|*>n  Haiti  i. 

' fi.  says,  “ Wo  are  commanded  to  oluervc  the  Hablnth 
' “ and  good  days,  so  as  not  to  go  above  two  thousand 
“ Cubit*.-'  The  J'  iro  describing  this  journey,  instead 
‘ of  Cubits,  sometimes  substitute  Paces.  Krasmut,  in 
' his  notes  upon  Ad * i.  12  writes  thus  concerning  tbe 
Sabbath-day's  Journey:  The  Evangelist  norm*  the 
nptue  of  ftco  thousand  Paces.  It  was  not  lawful  for 
‘ the  Jew * U I trace!  farther  on  the  Sabbath-day.  This 
in  aeserteil  try  St  Jerome,  writing  to  Algixia,  in  hi* 
tenth  guesfiun,  viz,  that  the  Jews  religiously  ohsemnl 

• not  tv  walk  on  the  Sahbalhilay  above  two  thousand 

• Pares,  agreeably  to  the  appointmimt  of  Akiba,  Simeon 
1 [M*  Just]  and  Htllel,  HaJhbins,  whom  they  use  to  call 

• our  masters.  Thus  writes  Krasinas,  who  reads  j, aunts 
in  81.  Jerome,  and  not  /wfo*.  as  it  is  corruptly  in 

• the  printed  editions  of  Unit  futlier.  And  hence  in 

• Numb.  xxxv.  4,  instead  of  a thousand  Cubits,  tho 

• Latin  interpreter  substitutes  a thousand  Paces.  But 
wa  must  take  cure  not  to  understand  by  them  the 

> ‘This  proportion  Is  express! y set  down  in  .Ituinaieti,  Tract 

• de  Ghahmmm,  cap.  4.  M ia  Comment.’ 


, or  0rerk  Faces ; for  in  Sebbolch  Tschcth, 

, T,aet.  22,  tag.  dr  Sablsit.  those  Pace*  are  thus  dm 
scribed  : .Samuel  tnireUd  thro'  the  valln,,  ami  hunt 
, “•  ,imi>  «/  0»  Sabbath.  A Sabbath-da  ,/s  jour- 

ney %s  two  thousand  middling  Pares.  As  if  he  had 
‘ said,  a Sabbath  day's  journey  is  a journey  of  two 
tliousand  pace*  of  a man  travelling  upon  a sabbath 
; "ot  iwith  *!*•"!■  »8  in  the  Annan  Paces,  not  too 
, *Iowl)'.  hut  moderately,  in  the  manner  of  those  who 

< twv«*  on  ‘he  »nbbath-day.  Now  men  of  a middling 
' *u*tur6*  in  walking  in  this  manner^  go  every  step 
, n‘nr®  t!un  two  Homan  Feet,  and  leas  Hum  two  and  a 

third.  And  within  these  limit*  wa*  tbe  sacred  Cubit 

* cireumscrilied. 

* Til*  To! m ml ists  write,  that  tile  height  of  the  step*, 

< 7«ich  ‘hey  ascended  to  the  inner  Court,  was  half 
| a Cubit,  and  their  retractions  half  a Cubit  They 
‘ mean  tho  sacred  Cubit ; and  we  see  that  JimrfAus's 
‘ computation,  with  regard  to  the  height  of  these  step*. 

, corre*|H>nda  with  them.  Now  VUnaius  determine*, 

‘ that  tire  height  of  ateps  ought  not  to  lie  more  than 
‘ 10  Homan  Un cor,  and  the  retractions  not  leas  tluui 
‘ Curia ■ whence,  *inco  tbe  Jews  make  the  height 

* '''I11*!  to  tire  retractions,  we  must  suppose  that  tlrev 
‘ took  n middle  proportion,  and  that  tire  height,  as  well 
' as  the  retractions,  made  about  12,  or  at  moat  13 
‘ hi, man  linear.  The  middle  proportion  between  10 

and  18  i*  about  13j*j.  And  I should  he  inclined  to 
‘ maintain,  that  thu  height  was  not  at  all  exceeded, 

' l«t  it  might  have  been  difficult  to  ascend  the  step*, 
'lire  sacred  Cubit  therefore  was  less  than  27  Homan 
Cneia,  1ml  not  less  than  24  Vndm,  in  order  that 
the  retraction*  of  the  step*  might  not  be  too  much 
‘ lessen'd. 

‘ The  Cubit  Wing  thus  circumscribed  within  certain 
limits,  and  the  erroneous  opinions  of  other  writers 
‘ Wing  thus  refuted,  we  may  now  assign  the  more 
‘ exact  measure  of  it  with  greater  assurance ; and  this 

* we  shall  do  by  tho  following  argument. 

' It  is  agreeable  to  reason  to  suppose,  that  the  Jem, 

* when  they  passed  out  of  Chaldea,  carried  with  them 
' into  Syria  the  Cubit  which  they  had  received  from 
1 their  ancestor*..  This  is  confirmed  both  by  tho  dimen- 
‘ sions  of  Xoah’s  ark  preserv'd  by  tradition  in  this 
' Cubit,  and  by  the  agreement  of  this  Cubit  with  tho 
‘ two  Cubit*,  which  tho  Talmudists  say  were  engrav’d 
‘ on  the  sides  of  tho  city  Susan  during  tho  empire  of 
' the  Persians,  and  that  ono  of  them  exceeded  the 
' sacred  Cubit  half  a Digit,  tho  other  a whole  Digit. 

* Susan  was  a city  of  Babylon,  and  consequently  theae 
‘ Cubits  were  Chaldaie.  We  may  eoncchro  one  of  them 

to  be  the  Cubit  of  tho  royal  city  Susan,  tho  other 
‘ ‘hat  of  the  city  of  Babylm.  Tho  Bacred  Cubit  there- 

* fnr«  agreed  with  tho  Cubits  of  dircre  province*  of 
‘ Habybm  as  far  as  they  agreed  with  each  other ; and 
' tho  difference  was  so  small,  that  all  of  them  might  bo 
' derivod  in  different  countries  frum  the  same  primitive 
‘ Cubit,  tho  Jewish  Cubit  being  less  enlarged  after 
' sacred  things  began  to  be  determined  by  it.  This 


Great  Pyramid  Measures. 


• therefore  was  tho  proper  am)  principal  Cubit  of  tho 
' J'  lw.  Hut  that  people  afterwiuds  going  down  into 
‘ -fynI'U  1U3'i  living  fornliore  two  hundred  years  under 

the  dominion  of  the  .Egyptians,  nnil  enduiging  nn 
Irani  service  under  them,  especially  in  building,  where 
‘ tho  unwsurcs  came  daily  under  consideration  ; they 
‘ must  necessarily  ham  the  .Egy/di, m Cubit.  Hence 
4 Mine  the  double  Cubit  of  the  jeirt,  viz.  that  of  their 
own  country,  and  tho  adventitious  one,  which,  fretu 
its  being  used  upon  oniinarv  occasions  only,  was 
esteemed  vulgar  and  profane.  This  hypothesis  is 
' confirmed  by  the  proportion  of  the  Cubits  to  each 
‘ other.  For  the  HahyUmiau  Cubit  of  two  English 
Fwrt  is  to  the  Cubit  of  Memphis  of  l^aWr  of  the 
English  Foot,  as  G to  5 jYVg , that  is,  as  the  Barred 
‘ Cl,Wt  to  l,w  vulgar  Cubit  very  near,  lire  small  frac- 
tiirn  of  TWs  might  arissr  from  either  the  difference  of 
the  Rahylonian  Cubits, or  the  greater  antiquity  of  the 

• ^abyloninn  building,  than  of  the  pyramid,  or  the 
‘ dimension  of  the  brick,  expressed  not  in  the  exact, 

but  the  nearest  round  numbers. 

' Suppose  the  thickness  „f  tho  brick  to  be  6ft 

• English  iuches.  the  breadth  Sj  inches,  and  the  length 
12i  inches  j and  a Cubit  double  that  length  will  he 
to  the  Cubit  of  Memphis  as  6 to  5.  I am  inclined 

‘ ^mrelcre  to  think,  that  the  Cubit  of  Mem, hit,  at  the 
time  when  the  J.trs  went  down  into  M-ernd,  was 
, to  5 P«t«< ’ the  Ghaldmt- Hebraic  Cubit ; and 

that  the  7ct»  thus  determining  the  magnitude  of  that 

, ,lt . • ['  J>alm*  of  the  l,T,JI"“r  Cubit,  the  l 'aim*  of 
item, das  became  at  last  neglected,  and  the  double 
Cubit,  with  only  a simple  Palm,  remained  among  the 
. ®* it  is  reasonable  to  suppose,  that  the 

. “‘I  ‘u,vcntili""«  Cobit  agreed  with  the  Cubits 

of  the  natrons  round  about,  viz.,  those  of  Memphis, 

. f'''  "»  «P!«*»  fnm.  the  following 

aigumeut,  that  this  Cubit  was  the  same  with  that  of 
Manphy.  Die  different  meacures  ,.r  the  Cubit  of 

• u ? of  ll'"  Pyramid, 

■ To  the!.  »’  ****',  Sn<,  1 °f  lll<!  ' Foot, 

‘ Cubit  re  TT?  I^f-rtiou  of  the  Sacred 

mb»t  to  the  vulgar  M Cubit  are  the  me, wares 

1 wWeh ’in  *»*«»  ot  t,»-  Foot, 

• 28M,  andTv^  ‘ " . Snman  Foo‘  «•  25rVz, 

• middle  of  those  l,m'i|  d f“"  in  U» 

' circumscribed  the  s f1?  which  we  have  before 

• and  of  tW  tubil'  M *«  24 

4 l,y  means  of  these  limiuTho  Tlma  ,lK'refo,v> 

' the  sacred  Cubit,  and  rm.il  “c““r,!8  with 

4 th,‘  Cubit  of  MrmM,  lure,,,  **1"^  lh"  m«m«»res  of 
‘ Supposing  therefore  thoHhe  J ^ l “ T“!*Ur  CubiU 
‘ "f  Memphis  in  .Bool  m..i  „ ^ Farmed  the  Cubit 
' Cubit,  and  consequently  that  '•*  vr*a  *he*r  vulgar 

• and  soon  after.Xn  L mVc  he  uf 

1 Pyramids  were  built,  the  rntmn*??  the 

• wnil-‘  magnitude  with  that  nf^ir  ' “l'!1  Woa  of  the 
‘ Cubit  in  three  times  Z £ £?{**'*•  M 

' grettter  Uwn  25^4  of 


1 Those,  who  slurll  lien-after  examine  the  Pyramid,  by 
1 measuring  and  com|wrtng  together  with  great  accuracy 
1 more  dimensions  of  tire  stones  in  it,  will  be  able  to 
1 determine  with  greater  exart  ness  the  true  mwunue  of 
1 tho  Cubit  of  Memphis,  and  frem  thence  likewise  of 
the  sacred  Cubit,  In  the  mean  time  for  the  precise 
1 determination  of  the  Cubit  of  Mem, his,  I should 
choose  to  pitch  ujxjn  the  length  of  the  cliamher  in 
the  middle  of  the  Pyramid,  where  the  king's  monu- 
ment stood,  being  very  large,  and  built  with  admirable 
skill ; which  length  was  the  twentieth  part  of  tlir 
length  of  tho  whole  Pyramid,  and  contained  20 
1 Cubits,  and  which  was  very  carefully  measured  bv 
Mr  Qrtaocs,  as  lie  informs  as  himself.  And  from 
hence  I would  infer,  that  the  sacred  Cubit  of  Mow* 
was  equal  to  25  C’aroe  of  tho  Homan  Foot,  and  ,% 

' of  an  f.'s tent ; or,  what  is  equivalent,  that  it  had  the 
same  pro|»rtiun  to  two  Roman  Keel  as  16  to  15. 

' JfrnMunN*  in  his  treatise  dr  Mnunirit,  Prop.  1, 
Cor.  4,  writes  thus : 1 find  that  the  Cubit,  (ufion 
which  a h a no  d Jewish  writer,  which  I nteM  by 
the  faeour  of  the  illustrious  liugenius,  Knight  of  the 
oriler  of  St  ifichacl,  tup, sates  the  dimensio ns  of  tht 
temple  Iren  formed ,)  austrt  rt  to  23}  of  our  inches, 
*o  that  it  nvr ntr  j of  oh  iuch  of  two  of  our  Feet, 
and  rontaiur  two  Roman  Pert,  amt  tw  J)igi/t  trml 
ti  Crain,  which  it  J of  a Digit.  The  Parit  Foot, 
with  which  Mertennut  compared  this  Cubit,  is  equal 
F>  Ifttf  of  tho  Knglith  Fisit,  lerool ilig  to  Mr 
Qreac’t ; and  oonnM|uently  is  to  the  Roman  Foot  as 
1008  to  967.  In  the  same  proportion  reciprocally  are 
-:!i  uml  -'''tVs-  That  Cubit  therefore  is  equal  to 
- ■ ’ iVr,  Uncae  of  the  Roman  Foot,  anil  consequently 
falls  within  the  middle  of  the  limits  25,V,  a>'d  25,<A. 
witii  which  we  liave  just  cireumseribed  the  eucred 
Cubit ; so  tluit  1 suspect  this  Cubit  was  taken  from 
some  authentic  model  preserved  in  a secret  manner 
from  the  knowledge  of  the  Christians.  Lest  any 
|»rson  should  be  surprised,  tluit  tbo  Cubit,  which  we 
have  concluded  to  have  been  in  tire  time  of  Motet 
•®lVi  inches,  should  not  have  increased  more  in 
three  thousand  yeans ; he  may  observe,  that  the  Palmt 
used  in  building  ut  Rome,  which  was  antiently  9 
Cncitr  ot  the  Roman  Foot,  is  now  equal  to  1’1Vo 
porta  of  the  English  Foot,  that  is,  9j*,  I'ncio',  nod 
consequently  that  in  liltccn  hundred  years  it  has 
increased  but  ^ of  an  Cneia,  though  it  was  not  pn- 
servoil  in  a religious  manner. 

•some  compute  the  Cubit  from  Solomon  t brazen 
sea.  fo-st  any  objection  should  ho  raised  from  thence, 
1 shall  briefly  remark,  that  the  bottom  of  that  sea 
ought  not  to  be  represented  spherical,  as  it  generally 
is,  but  flat,  in  such  a manner  that  all  the  water  might 
run  out  for  the  use  of  the  priests,  and  the  vessel 
might  stand  contmoiliously  upon  the  bocks  of  the 
oxen,  and  the  oxen  not  hinder  the  prieBta  from  coming 
o the  curbs.  However  1 would  not  represent  it 
utn  or  a cylindrical  figure.  The  following  one  will  be 
more  beautiful.  Let  the  line  A U,  of  ten  Cubits,  be 
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• |jUoct«l  in  C,  an.l  taking  upon  it  AD,  Eli,  of  „ 

Jit  each,  elect  the  perpendicular*  D F,  CG,  Ell, 

A 0 C E B ' o{  thorn  of 

five  Cubit*,  and 
1 ‘ with  the  semi- 
' axes  AD,  DF, 
.mil  BE,  Ell, 

' describe  the 
' quadrants  of  the 
q J ‘ ellip *»AF,BH, 

• right  line  /-//,  the  figure  A FG 11 B 

, .l *.h“  CG,  Will  describe  the  external  .uiwrficiea  of 

• SLk’tm  T**',  ? il  U “ bund-breadth 

• C“  ab°U‘  ® thoDaar“l  hatha,  *uPI-». 
lag  that  a liath  *M  equal  to  twelve  Homan  Gmail 
(m  Agruxla  and  other*  maintain)  and  that  seven 

. aI,d  “ '"‘If  will  fill  a Cubic  Roman  Foot,  as 

. Mr,  fonBd  h*  the  ^ru-sion  Oonguu.  It  is 

, ’'kewige,  that  this  sea  contained  three  thousand 
, ,wb™“  *>ma  that  there  were  two 

, , °f,  batJ'8-  °there  Understand  a drv  measure 

whose  Qumuhu  equalled  half  the  contents ; other* 

, gu*I’Mt  » various  reading;  other*  imagine,  that  the 
. sc?  co“‘alJleJ  two  thousand  bath*  for  daily  use,  hut. 

, wl“!n  fuU-  couI,l  receive  three  thousand  bath*.  I shall 
not  attempt  to  determine  the  dispute. 

, " Tbl*  “ what  I thought  pre|wr  to  lay  down  at 
. Pro*en‘  with  regard  to  tha  magnitude  of  thi*  Cubit. 

. Ul,ruaiU  r perhaps  those,  who  »hall  view  the  aacred 
, ”"UI11’  aml  ‘he  monuments  of  the  OmhUxuu,  l.v 
• “'curaU'|y  *he  various  dimensions  of  the  stone*, 

■ , hiuntlations,  and  walls,  and  comparing  them 
together,  will  discover  something  more  certain  and 
exact 

The  Homan  Cubit  therefore  consist*  of  18  Undo;, 

. *'“d‘Lfl  Cubit  of  25 i Undo,  of  the  Roman 

foot;  and  consequently  those  Cubits  are  to  each 
other  in  round  numbers  as  2 to  3 very  near.  And 
thi*  proportion  is  used  by  Jatiphus,  out  <»f  regard  to 


Tb«  It  right  the  Wull  f •**'"*.  • 

. ..*»  I »iUiln.  . 

tnuercare  ia*wwrtnr  to  the  la  *tat«. 

• Jtelshl  ot  tne  cmtMwuin,  . 

• Itelgfit  l . t * 

4 itnMdtii ! oM**  . . . .{ 

• flricta  of  the  *aur,  , 1 

' Firradth  of  the  t.  -*.r 

' Height  of  the  »<?ropi*  wtehln,  . * 

' Obmmfcfeacr  of  tho  toiun,  . . ’ 
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. uh*i ?P“tcr  expodhion  in  computing  the  bulk  of  the 
, b0lUlng*-  writing  to  the  Roman*,'  be  every 

, .T,™  puU  tbre,!  Mwnan  Cubit*  for  about  two  sacred 
oubit*,  except  in  some  of  the  most  eminent  diman- 

1 • Josephus  ia  Prologo  Belli  Judalcl.- 

soixanniju  saruosfoercAt  observation*.  von.  un. 
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' ‘h<'  -‘“’H®:  prepay  »o  called,  and  set  down 

, “ “"Ptnre.M  Which  case  he  tliought  proper  to  retain 

‘ feS"*,  C"blt.  rhl*  wUI  *l'te-ar  bv  comparing  the 

• r!w,  , l'?** ,w,t1'  lhe  "nfred  Cabb*  of  the 

/ almaduU,  m the  above  table. 

■ JuK‘,h,u  in  a ™'“1  number 

, .m“kf  tho  YfC"  U“rty  Cubi'«.  we  must  write 
twenty  sacred  Cubit*,  or  more  exactly  twenty-two ; 

, "d  M!  bke,  reduction  ts  necessary  in  all  the  other 

numbers  of  Josephus? 


memorial  ASTRONOMY  of  the  great 

PYRAMID. 

Os  this  important  subject  I sbaU  do  no  more  at 
p *ont,  than  refer  to  tho  3d  volume  of  my  “Life  and 
Mork  at  the  Great  Pyramid,"  and  also  to  tho  plates  44, 
4.J  ana  4o  of  tlicac  jages. 

Sir  John  II.  rsebcl  had  already  deduced,  in  a research 
entered  upon  for  Col.  Howard  Vyw  in  1839,  that  the 
entrance  jiassago  of  the  Great  Pyramid  {minted  to  the 
transit  of  the  Polar  star  at  the  Pyramids  .lay  of  huild- 
ing,  Ti*..  a Draconis  Mow  the  1'oU.  But  why  below 
the  role ; and  at  which  of  the  two  epochs,  before  or 
alter  the  date  of  a Draconi*  approaching  muresf  to  tire 
vn1™”®®  iwwsago  indicating  a distance  of 
J 4.  therefrom,  but,  of  il*elf,  nat  saying  whether  that 
was  before  or  after  the  date  of  the  alar  having  been 
once  only  10’  distant  from  the  Pole? 

My  own  researches,  based  on  the  practical  examina- 
tion of  the  building,  answer, — it  was  the  last  of  the 
two  epochs  of  3’  42'  distance,  or  that  of  2170  h.c.  ; 
and  because,  when  a Draconis  was  then  crossing  the 
Meridian  below  the  Pole,  the  Pleiades,  also  in  a manner 
memorialized  by  tire  Pyramid  architecture,  and  at  that 
time  being  approximately  equatorial,  or  time  measuring 
stars,  Were  crowing  it  above  the  Pole ; besides  being 
also  in  tlie  same  Right  Aicenrion  as  tho  vernat  Equi- 
noctial point ; and  were  therefore  reen  on  tire  Meridian 
at  midnight  on  a day  equivalent  to  our  Sept.  21st,  or 
the  Autumn  Equinox,  the  Pole  star  being  also  on  the 
Meridian,  but  under  the  Pole,  at  the  same  instant-  Ser 
tho  said  Plates  44,  45  and  46. 


PHYSICAL  POSITION  OF  THE  GREAT  PYRA- 
MID ON  THE  EARTH’S  SURFACE. 

Mr  II.  Mitchell,  of  the  United  States  Coast  Survey, 
set  forth  in  1868  that  the  Great  Pyramid  i*  in  the 
centre  of  origination  of  the  Soctor  shape  of  the  land  of 
Lower  Egypt;  and  thereby  in  the  most  important 
physical  situation  which  has  ever  been  occupied  bv  anr 
building  on  tho  earth. 

This  view  ia  graphically  set  forth  on  Plate  51,  with 
some  additions  ; while  Plates  48,  49,  and  50  ftirlhcr 
show  tho  Great  Pyramid-*  land  of  Lower  Egypt  to  be 
situated  in  the  centre  of  all  the  land  surface  of  tire 

(ait.  p-2  e) 
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{•lobe  and  in  tho  mean  temperature  ami  normal  atnc 
spheric  pressure  of  all  its  inhabited  surface. 

Tlio  numerical  imMures  of  these  tliiii^'f  am  printed 
it  length  in  my  recent  publication  “ On  an  K>|iml  Sur- 
face lVijcction,"  (Kdmonstou  iV  t'nuglas,  Edinburgh)  ; 
mil  iioi'il  not  therefore  be  repeated  bore.  While  in  the 
Quarterly  Journal  of  Science  for  April  1S71.  London, 
may  be  neon  a further  exposition,  setting  forth  from  the 
topographical  featured  uf  till*  hill  of  Jecrch,  that  it  id 
the  dual  Pyramid  only,  of  all  the  group  of  Pyramids 
on  tliat  hill,  which  has  the  control  “ look-out"  i||k>ii, 
and  therefore  euiniuatid  over,  the  sectorial  form  of  Lower 
Egypt  Iving  at  its  foot,  and  stretching  away  Northward 
before  it  ayimnetrically  on  its  meridian  line. 

That  meridian  line  too  Li  a most  notable  one 
Marked  for  Egypt  itself  by  the  Great  Pyramid,  or  by  a 


monument  ill  tdiiifie  one  of  the  best.  and  in  sire  most 
certainly  the  largest,  of  nil  triangnlation  signals  erer 
erected  for  surveying  purposes  in  any  country,  it  wn* 
immediately  wired  on  with  happy  ami  intuitive  insight 
l>y  the  eminent  mini nt*  who  accompanied  the  first 
liunajiarte  to  Egypt,  as  their  meridian  of  depart  urn,  o? 
their  central  mm  and  constant  reference  for  longitude 
throughout  nit  their  maps  of  North  Africa  And  now  it 
has  been  recently  shown,  ns  in  the  jminphlct  just  men- 
tioned, that  the  Great  Pyramid's  meridian  line  produced 
to  either  Polo  has  ispially  ilUtinguiahed  characteristics, 
derived  from  Nature  in  her  broadest  asjxs'ts  on  this 
planet,  for  being  considered  the  prime  meridian  for  all 
the  nations  of  the  world,  and  tliat  there  is  no  other 
meridian  line  which  ean  for  u monraen!  compare  wiili 
it. 
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Section  V. — Great  Pyramid's  Ancient, 


from  its  Modern,  Dimension*  p ill 


PART  II.  OF  TDK  PRACTICAL  WORK  STILL  XECESS  ARY  FOR  TDK 


Tn  the  3.1  volume  of  " Life  and  Work  at  ike  Great  Pyramid,”*  I have  attempted  to 
U8e  to  tho1utmo8t  tho  observations  contained  in  the  preceding  pages  for  the  purpose 

mS'mdTlIr^ I ^Ve’of.deducin«  tho  and  original  dimensions  from  the 

modem  and  dilapidated  state  m which  this  Pyramid  building  presents  itself  to  men  in 

hose  latter  days  of  its  history.  As  my  measures  referred  chiefly  to  tho  interior  of  the 
structure,  and  as  there  the  original  surfaces  have  not  been  much  broken,  the  virtual 
restoration  of  that  part  has  been  by  no  means  unsuccessful;  and  requires  merely  in 
certain  places,  places  which  can  only  bo  recognised  from  time  to  time  as  the  theory  of  the 
building  shall  advance,  still  more  minutely  exact  measures  than  any  which  I was  able  to 
make  but  which  will  bo  comparatively  easy  to  a scientific  man  going  there  in  future 
with  that  one  special  object  formally  in  view. 

The  exterior,  however,  of  the  Great  building  is  exceedingly  dilapidated,  and  I have 
lew  or  no  measures  of  my  own  to  set  forth  for  its  elucidation.  That  subject  is  there- 
fore  still  “ to  let”;  and  as  it  is  too  vast  for  any  private  individual  to  undertake  at  his 
own  cost,  I may  as  well  explain  here  the  state  of  the  case,  so  that  either  Societies,  or 
Governments  may  seo  the  propriety  of  their  taking  up  the  grand  architectural  and  his- 
toncnl  problem,  and  prosecuting  it  earnestly  until  a successful  solution  of  all  its  parts 
shall  have  been  arrived  at.  1 


Size  and  Shape  then  of  the  ancient  exterior  of  the  Great  Pyramid  are  the  first 
desiderata  to  bo  determined.  They  have  though,  without  doubt  been  already  obtained 
by  many  observers  after  their  manner  of  measure  and  ideals  of  proceeding:  why  then 
are  they  to  be  sought  for  again  ? 

At  this  point  I tear  that  something  of  tho  theory  must  be  introduced  ; for,  just  as  in 
astronomy,  every  advance  of  tho  theory  calls  for  more  perfection  in  the  practice  of 
observation,  so  is  it  here  ; while  if  theory  be  neglected,  there  is  little  or  no  inducement 
to  accurate  measures. 

Now  the  particular  theory  which  has  in  my  humble  but  earnest  judgment  explained 
hitherto  the  largest  number  of  observed  features  in  the  Great  Pyramid  is  the  Metrolo- 
gical, or  Scientific.  And  the  first  deductions  thereof  simply  state  that  ‘ the  length  of 
* °f  t*Je  mt*cs  of  the  base  of  tho  Great  Pyramid,  measured  in  terms  of  a cubit 

ten  millionth  of  tl,e  scmi'axi*  of  rotation  of  the  earth,  represents  the  number  of  days, 
or  turnings  of  the  earth  on  its  axis,  in  a year.’ 

But  such  cubit,  according  to  tho  best  modern  geodesy  = 25  025  British  inches,  and 


* Published  by  Edmonston  & Douglas,  Edinburgh.  1867. 
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tho  solar  year  of  36524  days  x 25-W23  = 9140  131  ; while  the  sidcral  year  of  306-24 
x 2 '<  023  = 910.V15G. 

Which  of  these  two  lengths  then,  if  either,  does  a mean  1 wise-side  of  the  Great  Pyra- 
mid (its  basal  plane  being  assumed  to  be  square,  Hat  and  restored  to  its  original  size), 
which  of  these  two,  does  it  actually  measure  ? 

Then  conics  tho  lamentable  answer  for  modern  science  to  have  to  make,  that  some 
of  its  chief  heroes  in  geodesy  have  one  after  another  measured  tho  base-side  of  the 
Great  Pyramid,  between  the  same  station  /mints  too,  but  with  tho  result  of  differing  so 
much  from  each  other,  that  f>oth  of  the  theoretical  lengths  are  included  amongst  the 
modern  measured  lengths  of  one  and  the  same  thing  in  the  living,  solid  rock,  as  thus 


flritiali  Inches. 


The  French  Academicians  in  1799,  from  socket  to  socket, 

Col.  Howard  Vysc  and  Mr  Perring  in  1837,  do.  do. 

Messrs  Aiton  and  Tnglis  in  1805,  do.  do. 

Officers  of  the  li.  Engineers  sent  out  by  the  Ordnance  Survey  to  Sinai  in 
1868, 9,  do.  do. 


9103 

9108 

9110 

9130 


There  is  also  a measure  whose  final  results  arc  on  record  but  not  the  minute  particulars, 
by  Mahmoud  Bey,  tho  Egyptian  Astronomer,  but  it  does  little  more  than  increase  the 
probabilities  of  the  French  determination  being  the  most  accurate  one. 

The  French  savants,  Col.  Howard  Vysc,  and  Mahmoud  Bey  did  indeed  only  mea- 
sure the  North  side  of  the  base : while  both  Messrs  Aiton  and  Inglis  and  the  Ordnance 
officers  measured  all  four  sides  and  similarly  from  “ Socket  to  Socket."  The  latter  party 
have  however  only  as  yet  published  the  mean  of  their  four  sides  measured  ; and  Messrs 
Aiton  and  Inglis,  whose  results  were  published  by  me  in  “ Life  and  Work”  in  1807, 
though  they  do  give  the  measures  of  each  sido  separately,  yet  make  them  agree  much  more 
closely  together  than  with  their  predecessors'  measure.  Hence  even  if  all  the  parties 
had  equally  measured  all  four  sides,  they  would  apparently  have  still  had  very  large 
differences  in  their  mean  result  for  a base-side : and  tho  lengths  for  a solar  year  and 
sidereal  year,  would  still  have  been  included  in  their  differences  of  measure  from  each 
other. 

This  then  is  the  state  of  tho  case  to  be  set  before  the  modern  world.  The  best 


modem  measures  of  the  ancient  G.  Pyramid's  base-side  are  not  by  any  means  accu- 
rate enough  for  tho  demands  of  theory.  Not  too  that  the  theory  demands  any  super- 
lative or  utopian  degree  of  accuracy;  for  the  measurement  of  some  geodesic  base- 
lines within  the  last  few  years  both  in  Euglaud  and  India  is  said  to  have  been  carried 
out  to  an  accuracy  of  *0^uooth  of  the  whole,  while  the  differences  of  the  equally 
m era  measurement  of  the  ancient  Great  Pyramid’s  base-side  amount  to  of  the 
r 1 1 "i * ..IT  Partlcu,ari*  of  measurement  in  any  of  these  latter  cases  are  either  so 

S “ 1 ' *>U  * 1S  u °r  sn  un  favourably  known,  that  we  cannot  pin  our  l'aitli  on  any  one 
of  tho  measures  by  itself,  or  allow  it  to  stand  exclusive  of  the  others. 


Section  V._Obeat  PtramiiiV.  Ancient,  eeom  m Modern.  Dkeneionr  , i„ 

•Wnec^RiJj  UL„ut  ‘rs  *““'  * 

ruling  powers  may  be  reasonably  anticipated  ere  long.  y " 

As  preparatory  then  to  an  efficient  remcasurement  of  the  lomrti.  ,r  T> 
or  the  Gmt  Pymmitl,  iUelf  an  codiM  preBmi^ry  to  „ta„„  j,  J„ 
researches,— I beg  to  submit  the  following  local  particulars.  k 

e.rtl'  r.  I''0  iUtCI  Tr  °f  f°Ur  8haU°W  Sockcts  cut  in  tlie  levelled  surface  of  the 
art  1" fast  rock  outside  the  present  dilapidated  comers  of  the  built  Great  Pyramid  are 

supposed  to  be  the  points  to  be  measured  between  horizontally  in  order  to^ obtain  the 
original  length  of  each  external,  finished,  “casing-stone"  base-side. 

(“}  Previous  to  any  such  measurement  being  commenced,  the  present  outer  comers 

it  if?*  'S'H  S)n',!S'  be,r0dUCCd  t0  their  aDdent  «■«*  as  the  sockets  have  suffered 
it  is  feared,  much  dilapidation  and  injury,  even  since  1865;  owing  to  having  been  then 

imjMirfecriy  covered  over,  on  leaving  them,  by  the  parties  who  at  that  time  opened  then. 

(3  ) The  .said  sockets  must  be  proeed  to  have  been  the  sockets  originally  holding 

reTLtr  T : ,°r  S,10Win"  h0W  far  ,hey  owri"n*d.  aIld  therefore  and 
therebj  not  defining  the  ancient  base  of  the  Great  Pyramid  to  the  amount  go  overlapped 

Aow  two  of  these  sockets  were  found,  or  rather  first  discovered  in  modem  times  by 
the  French  savants  in  1709  ; again  found  by  Col,  Howard  Vyse  in  1837,  and  still  again 
>>  . lessrs  Alton  and  Inglis  in  1805,  and  then  with  tho  addition  of  other  two,  making 
the  whole  four,  or  one  at  each  comer  of  the  square  base.  Of  these  four,  which’  are 
described  on  p.  p 47,  and  pictured  on  Plate  40,  the  only  one  which  can  be  identified 
with  either  of  the  two  French  sockets,  or  Col.  H.  Vyse’s,  because  tho  only  one  they  have 
pictured  carefully  and  unexceptionable  is  that  at  the  N.  East  comer  of  the  Pyramid  • 
and  seeing  that  tho  others,  as  discovered  by  Messrs  Aiton  and  Inglis,  with  some  assist- 
ance from  me,  are  all  of  very  different  sizes  and  shapes  from  that  N.  East  one  the 
ground  should  be  cleared  far  and  wide  about  each  comer  to  see  if  there  are  any  other 
sockets  in  the  neighbourhood. 

(4.)  Whether  any  more  rival  sockets  claiming  to  be  the  true  comer  sockets  of  the 
ancient  base  are,  or  are  not,  then  and  in  that  manner,  found,— the  usually  known  or 
selected  ones  should  further  be  tested,  by  being  compared  with  any  other  remaining 
indications  of  where  the  line  of  each  base-side  stood  in  former  days.  Some  particular  and 
most  positive  indications  of  this  kind  we  know  were  found  by  CoL  Howard  Vyse  in  ' 

Jan.  WuSdSJ' StJ  lh*  CW  PjrnUnid “ Anti1uity  of  I^UectiuJ  Man,”  Quarterly  Journal  of  Scion™, 
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the  miilillo  of  the  Northern  side,  and  there  is  no  reason  why  as  good  markings  should 
not  he  discovered,  if  properly  looked  fur,  along  the  other  three  sides;  and  they  are  so 
vitally  important  to  a due  understanding  of  the  ease,  that  their  ascertainment  should 
prw'h-  any  expense  being  Incurred  on  the  measurement  of  lengths  from  socket  to  socket. 

{.->.)  Col.  II.  Vyso  found  those  invaluable  markings  of  the  line  of  the  North  base-side, 
nr  part  of  the  very  base-side  itself,  by  accomplishing  the  heavy  work  of  digging  down  by 
a cross  cut,  through  the  middle  of  the  heap  of  rubbish,  near  •'><»  feet  high,  on  that  side. 
But  he  has  published  no  records  of  how  those  markings,  or  that  actual  portion  of  the 
base-side,  agree,  either  in  level  or  in  azimuth  with  the  sockets.  Indeed  he  left  the 
ground  in  such  a state  of  hillock  and  hole,  that,  no  such  measures  can,  or  ever  will, 
be  taken  with  creditable  accuracy  until  a longitudinal  cut  through  the  rubbish  heap 
shall  lie  driven  from  Bast  to  West  and  all  along  between  the  two  N.K.  and  N.W.  sockets. 

(G.)  The  making  of  such  a long  and  laborious  cut,  and  then  the  “lining'’  and 
“levelling”  of  the  bases  of  the  Colonel's  easing  stones  in  >>itu,  (or  their  remains,  for 
they  are  said  to  have  been  mischievously  broken  up  sinee  then)  and  their  comparison 
with  the  sockets  or  their  joining  lines  by  appropriate  and  powerful  surveying  instruments, 
should  be  the  first  operation  of  the  new  measurers,  to  whom  it  is  fervently  to  be  hoped 
that  an  Intelligent  Government  will  grant  the  due  means  for  effecting  it  satisfactorily. 

(7.)  A similar  longitudinal  cut,  and  similar  comparisons  are  to  be  made  in  the  other 
base-side  bills  of  rubbish,  together  with  a wider  clearing  away  of  the  rubbish  outside, 
in  onler  to  determine  the  form  and  proportion  of  the  “ pavement”  which  is  believed  to 
have  anciently  surrounded  the  Pyramid ; but  of  which  the  only  positive  information 
which  we  have,  is  based  on  the  little  bit  of  it  which  Col.  II.  Vyse  cut  down  to  near 
the  middle  of  the  North  side. 

This  work  might  cost  from  .£12,(100  to  £14,000;  for  the  material  to  lie  cut  through 
is  not  only  extensive,  but  so  haul  and  concreted  that  it  turns  and  bends  the  hoes  or 
picks  employed  in  Nile  cultivation  ami  which  are  the  only  tools  the  Arabs  know  of. 
But  besides  the  theoretical  value  of  such  an  operation  for  ilixtiinjimhinp  and  identifying 
the  base  to  be  measured,  it  would  certainly  yield  practically  abundant  fragments  of 
casing  stones,  and  perhaps  settle  the  oft-mooted  questions  of  ancient  inscriptions  on  the 
outer  surface  of  the  Pyramid. 

(8.)  \\  hen  the  fair  sides  of  the  base,  and  the  corresponding  sides  of  the  pavement 
arc  exposed  to  view, — a new  fixation  of  the  exact  original  places  of  the  precise  outer 
corners  of  the  now  dilapidated  and  rather  expanded  corner  sockets  may  bo  required ; 
and  then,  from  and  between  such  newly  fixed  points,  there  must  be 


A, 

B, 

C, 

D, 
F, 


Idnear  measures  of  distance  taken  with  first-rate  accuracy. 
Levellings. 


Horizontal  angles,  to  test  the  squareness  of  the  base. 

^ uoum  >d  measures  to  test  the  orientation  of  each  of  the  base-sides. 

• '0u  at  am  linear  measures  combined  to  obtain  both  the  vertical  slope 
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of  the  ancient  Pyramid  flanks,  and  the  distance  of  certain  of  the  present 

• 7 ° U,0,en7nc0  passa^  from  ‘I*®  ancient  external  surface  of  the 

Pyramid  m the  direction  of  that  passage  produced-^  matter  which  is  at 
present  very  doubtful,  but  a new  and  good  determination  of  which  is 

Tib!  1 S'  ! fH,lly  tL°  nU“0roUa  internal  observations  contained 
m tins,  and  other,  books. 

(9.)  When  all  the  above  works  shall  have  been  carefully  accomplished,  the  men  who 

, 7 <kraw™ •>» cLpcom ^ 

“ . 7/ C7kr"  "0,t  ■ i»  «««•!'  or  Iho  fourth  duunbor,  con, or 

hm'  “ “S™  thwe  who  hare  nudied  certain  la«”, 

f are,  and  cubtccontent.-,  which  |, rcn.il  the  pmeutljr  bun™  chmbm  an, I 

Sll,  , I ’ “f  certain  portion,  or  the  building 

“ ' . “ I "'™  7 rccoRUiscd  bjr  the  .boon  « of  Bd,.ci«l  charade,  aocl  importance. 

(1  .)  . houhl  the  next  remeasurement  unfortunately  not  be  under  sufficiently  favour 
able  auspices  or  powerful  patronage  enough  to  attempt  all  that  has  been  sketched  out 
above.  I would  suggest  to  those  employed  upon  it  the  importance  of  endeavouring  to 
operate  ,n  that  manner  on  at  least  the  North  side  of  the  Great  Pyramid  alone,  where 
much  of  the  work  has  already  been  performed,  and  where  traces  of  the  old  base-side 
are  known  to  exist,  or  did  certainly  exist  34  years  ago. 

(11.)  The  levels  as  well  as  temperatures  of  water  iu  the  wells  of  the  plain  close  to 
the  I yrninid,  and  in  the  Nile  in  the  distance,  should  also  be  measured  through  a full 
twelvemonth  interval.  A meteorological  journal  should  likewise  be  kept  for  the  same 
period  at  the  base  of  the  Pyramid,  and  the  corrections  ascertained  to  reduce  it  cither  to 
the  summit  or  King’s  Chamber  levels  above,  or  to  the  plain  level  below;  while  no  efforts 
should  be  spared  to  re-open  the  ventilating  channels  of  the  King’s  Chamber  and  to 
prevent  the  Arabs  from  filling  them  lip  again. 

(12.)  An  examination  should  l>e  made  of  the  apparent  Pyramid  in  the  Desert  almost 
West  of  the  Great  Pyramid  : likewise  of  the  Northern  coasts  of  Egypt  where  they  are 
cut  by  the  Great  Pyramid’s  several  Meridian  and  diagonal  lines  produced;  also  of 
the  Fourth  Dynasty  remains  in  the  Sinaitic  Peninsula ; and  of  any  monuments  what- 
ever, whether  in  Egypt  or  the  neighbouring  countries  for  which  any  older  date  than 
that  of  the  Great  Pyramid  can  reasonably  be  assigned ; including  also  a fuller  account 
than  any  yet  published  of  King  Shafre’s  Tomb  and  its  bearings  with,  or  upon,  the 
origin,  education,  labours  and  life  of  the  first  of  the  Pyramid  builders. 


MODERN  CALCULATIONS  TOUCHING  CERTAIN  POINTS  OF  THE 
GREAT  PYRAMID’S  ANCIENT  ASTRONOMY. 

I11  all  researches  connected  with  the  Great  Pyramid,  its  absolute  date  in  chronology 
should  nover  lie  lost  sight  of ; for  that  date  is  undoubtedly  so  early  as  to  demand,  not  a 
simple  human  origin  of  the  modern  kind,  but  something  more  like  an  interference  in 
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ilii‘  ordinary  laws,  whether  of  human  or  any  other  kintl,  of  nature,  to  account  for  the 
iiitiHlioHti/  presence  there  of  certain  geometrical  features  and  physical  symbolizations 
only  recently  detected  by  modern  measures,  examinations  and  science. 

I ►iffoivnt  ially,  or  comparatively,  there  is  no  doubt  or  uncertainty  amongst  any  good 
aivlueologists  that  tin*  Great  Pyramid  is  rj/,/<7*  than  all  other  known  and  existing 
specimens  of  human  architecture,  whether  in  Egypt  or  any  other  part  of  the  world. 
I!ut  as  to  /our  oh!  it  is,  there  is  little  or  no  accord  amongst  the  many  various  archaeological 
authorities  u ho  have  written  on  the  subject,  si  une  of  them  making  its  date  of  foundation 
a>  low  as  104)0  n.c.,  and  others  as  high  as  .">7ihi  it.r. 

1 he.se  exaggerated  dilleivnces  are  due  to  the  said  learned  men  hating  approached  the 

• |iiestiou  only  from  the  side  of  Egyptian  anti([uities  generally,  assisted  by  reference  to 

• In*  Dynasties  of  Maiietbo  ; neither  of  which  methods  have  any  absolute  chronology  for 
nub  times,  hut  merely  give  statements  of  tin*  number  of  years  of  each  king’s  reign, 
without  any  proof  whether  such  kings  were  successive  or  contemporary.  Such  methods 
l"o  may  he  the  only  ones  possible  Ibr  till  other  Egyptian  buildings  excepting  the  Great 
I yramid;  but  there,  in  that  first  of  all  stone  buildings  of  Egypt,  besides  greater  size, 
siipeiior  excellence  of  workmanship,  and  complete  freedom  from  all  idolatrous  repre- 
'imtatioiw,  there  would  appear  to  la*  the  invaluable  feature  for  such  a beginning  of 
human  ellort  and  history,  that  it  has  a strictly  scientific,  and  absolute,  chronology  of  its 
iwn,  depending  on  a mcmniialuatiiiii,  by  means  of  long  narrow  passages  penetrating 
le  arly  the  "hole  substance  of  the  building,  of  certain  crucial  star  directions  at  the  time 
■d  the  foundation  being  laid, 

A beginning  of  research  into  the  Great  Pyramid  s absolute  date  from  this  side,  or 
b >n.  its  own  mechanical  features  computed  for  by  modern  astronomy,  was  made  by  the 
ate  lamented  Sir  John  Uerseln-I  in  IsiiSi,  and  further  carried  on  by  myself  in  1865  — 
!'  110  ",cans  *"  tl,e  ,'"11  ‘■•stent  now  res, nired  in  tin*  present  advancing  state  of  the 

i t <jui.stioi».  I beg  therefore*  to  submit  a few  notes  wbieb  I trust  may  occupy  some 
scientists  m the  closet  while  others  are*  engaged  in  the  field  taking  further  and  more 
’u < uiulu  measures  of  the  ancient  building. 

MEM0!*S?!  0F  S0ME  COMPUTABLE  DATA  BKQUTRKD  FOB 
A 1 1A  PAM  111  INVESTIGATION  AND  HISTORY. 

0 ) Tlifj  j j 

nearly,  at  a distlce  of  l )rac‘,"is  b«iuK  for  the  second  time,  or  in  2200  B.C. 

(2.)  Similarly  for  the  /’  • / »■  n>m  'U  1 °C  : a,s0  ,ts  Ribrl,t  Ascension  at  that  date, 
somewhere  about  340t)  a ,ln°  °f  l^at  ‘star  *^e',1g  at  that  Polar  distance,  or  for 
(3.)  The  date  to  a Vl.ar  of  „ T.  . . . 

2800  B.c. ; also  its  then  Pi,  I . \ Cuma  bc,nS  to  the  Pole,  somewhere  about 

(O  The  date 

declination  at  the  time’,  ^ dUn  bc,ng  last  ln  ob  °""r  Right  Ascension  ; and  it!* 
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(5.)  The  date  to  a year  of  t?  Tauri  being  12  hours  distant  in  Right  Ascension  from 
a Draconis. 

(6.)  Estimate  of  the  limits  of  error  of  such  computations  in  realising  the  actual 
stellar  facts  of  40(H)  years  ago ; including  therefore  the  deficiencies  of  our  knowledge  of 
both  the  proper  motions,  and  secular  variations  of  the  proper  motions  (a  most  notable 
and  difficult  element  in  the  case  of  Sirius,  the  national  star  for  chronologic  reference  to 
ail  Egyptians  after  the  age  of  the  Great  Pyramid)  of  a Draconis  and  -t)  Tauri ; and  also 
tho  still  existing,  though  it  is  hoped  very  small,  residual  errors  in  the  modem  determi- 
nation of  the  great  astronomical  constants  as  precession,  &c.,  and  their  secular  variations. 

(7.)  What  are  the  limits  of  possible  cliauge  of  Latitude  and  Azimuth  through  the 
last  4000  years,  of  a hue  drawn  on  Egyptian  rock,  East  and  West,  as  involving  any 
shifting  of  the  crust  of  the  earth,  wholly  or  partially,  either  over,  or  with  reference  to, 
the  jilaco  of  tho  Pole’s  of  the  Earth’s  general  axis  of  rotation  ? 

(8.)  Assuming,  with  Colonel  Clarke,  R.E.,  of  tho  Ordnance  Survey,  that  the  lengths 
of  the  Polar  semi-diameter,  aud  of  the  mean  Equatorial  semi-diameter  of  the  Earth  are, 
by  the  latest  and  best  measures,  2. ">0,26 1,452,  and  251,112,744  British  inches,  re- 
spectively ; and  that  these  lengths  apply  to  the  spheroid  as  defined  by  the  surface  of  tho 
ocean,-  - li<fw  much  ought  they  each  to  be  increased  to  represent  the  cubical  contents  of 
land  above  the  existing  ocean  level ; or  as  my  friend  William  Petrie,  C.E,  first  expressed 
it,  how  high,  accurately  in  inches,  would  the  present  ocean  rise,  if  all  the  present  dry 
land,  i.e.,  land  abovo  the  ocean  surface,  were  to  be  shovelled  into  tho  water  ? 

Certain  of  the  Data  Supplied, 

An  important  answer  to  the  Spherical  Astronomy  part  of  theso  few  questions  having 
been  recently  and  kindly  communicated  to  me  by  Dr  Bruiinow,  Astronomer-Royal  for 
Ireland,  I have  much  pleasure  in  introducing  it  here. 

(Copy.) 

' In  going  back  to  such  remote  ages  one  cannot  use  the  ordinary  formulae  for 
‘ precession,  w'hich  are  accurate  only  for  a couple  of  centuries,  and  I had  to  employ  the 

* rigorous  formula?  of  the  AIecaui‘/ue  Celeste ; which,  however,  aro  not  perfectly  correct 

* either,  except  for  about  1200  years  from  the  epoch  of  1750,  on  account  of  the 

* inaccuracy  of  the  planetary  perturbations.  These  formula;  might  be  improved  by 
‘ recomputing  them  with  more  modern  data,  but  I havo  at  present  not  the  timo  to  do 

* this  and  have  used  them  as  they  arc.  But  I havo  computed  the  Right  Ascensions 
‘ and  Declinations  of  the  stars  according  to  the  rigorous  formula;  of  Bohnonbcrger,  and 
‘ therefore,  I think,  tho  results  I send  you  will  answer  your  purpose,  as  the  inaccuracy 
‘ of  the  formula;  will  chiefly  affect  tho  timo  alone,  but  not  so  much  tho  difl’ereuces  of 
‘ Right  Ascension  and  Declination. 

‘ 1 computed  the  following  positions  of  the  two  stars : — 
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1 h(Trfi»iv  tj  I Min  i had  Right  Asccnsiun  ti  in  the  year  — 22-18i  and  its  Declination 
Mil'  1 1ll'll  + 17  tit)". 

'*  Drai'unis  liilil  the  I hvlination  8<>  Is'  10"  ill  the  year  — 21:10  ; its  Right  Asccn- 
mhu  w a~  thru  { — 2ltJ0'.»)  Is.*  ti.H)'  ami  that  of  r/  Tauri  1 22‘li',  therefore  the  distanco  of 
a Draeonis  in  Right  Ascension  from  rj  Tauri  was  then  1*1  2'.s'  = 12’1  Ifl®.  Therefore 
al-n  Ailten  >>  'I  am  i was  i ulminating,  « Draeonis  ai  ms  at  hour-angle  17.V  57' ; and  I find 
that  its  azimuth  was  then  o 17'  reckoned  from  North  towards  the  West,  its  altitude 
being  then  20  Is'  7 : assuming  the  Pyramid's  latitude  = Pdf  if.  Therefore  I think  it 
trust  Itau*  heen  even  then  visible  through  the  Great  Pyrsunid's  entrance  passage.* 

Again  a Draeonis  had  the  same  Declination  in  the  year  — tl-l-tt). 

The  two  stars  wore  I so  apart  in  the  year  — l.">74,  and  the  Declinations  of  the  two 
• stars  were  then  + 8.T  If  -12"  and  7 :14‘  1 1". 

ihe  nearest  approach  of  a Draeonis  to  the  Pole  occurred  in  — 2790.  At  the  same 
time  the  t avo  stars  Avere  DO  apart  in  Right  Ascension  in  the  year  - 2788,  when  the 
declination  ol  a Draeonis  avus  89  .*).“)  20  '.  Therefore  Avhcn  a Draeonis  avos  at  the 

, U 1 point  ol  its  small  diurnal  circle,  the  Pleiades  tvero  rising,  and  setting  Avhcn 
a Draeonis  aatls  at  the  lowest  point. 

{Signed)  ‘ Brvnxow.' 

which  1 «<-t  before  !•"  ” a?.:  of  them  computed  liv  T'r  Itrunnow,  for  tho  “ theoretical ” Great  Pymmid 

tim  Meridian  and  at  'll’’ - ">  X-  Latitude,  will,  m outran™  passage  accurately  in  Die  plane  of 

V„l.  3 Of  ;y  ut  ^1“  v;rt.cal  plane  inclin, ,1  JO”  18'  10*  to  the  Northern  horizon  (see  Plate  2. 
actual  1’vTAiuiil  wj,0-  t*  n uj  .****  ?^"iarUlj^V  ^ nono  obtain  preciwly  in  the 

azimuth  o'  AY..6I  nf  v„Li.  _ ' ' 110  '*  ; whoso  onh-.uu'o  passico's  vertical  nlano  points  to  an 


extending  the  whole  lenrt.li  f, "??  P|wss0o,  but  is  2G  41  according  to  tho  observations  of  Col-  1L 
A\  iicn  Dr  llruiinow  with  v.i.  mn  ’ 1 J^111  thi'  horizontal  entrance  into  tho  subterranean  chamber. 

4000  ± years  wliinh  separates  us  firmi") U ““thoda  of  calculating  has  bravely  leaped  across  the  gulf  of 
an  angular  altitude  of  26“  18’  10'  «.  J “l  oct**ion  'r*u'n  a Draeonis  was  seen  at  tho  Great  Pyramid  under 
on  tho  data  which  I)r  Bruiinuw  has  thus  tT'T  “widinn  transit, — it  will  bo  comparatively  casv  for  anv  one  else, 
and  an  azimuth  of  fr.,m  5'  to  l o'  W^  <lf  » 8Ul‘rllcJ.  »°  compute  for  a passage  angle  of  2GJ  27'  or  2«°  41'. 
approximation  to  coincidence  with  » Tauli  n!.x  “rcrtai,i  bolh  lh«  Oration  of  date  thereby  raado  aud  the 

1 iau„  on  the  Men, lion  above  the  Pole  when  in  0‘  0-  It  A 
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• REPORT  road  by  the  Astronomer- Royal  for  Scotland,  before  the 
Adjourned  Meeting  of  the  Board  of  Visitors  of  the  Royal  Ohser- 
vatory,  Edinburgh,  on  the  14th  of  October  1863. 


Mr  President  and  Gentlemen, 

the  12th  Yoliune  of  the  Edinburgh  Astronomical  Observations 

just  completed  at  the  press,  and  now  in  course  of  distribution  and  publication 
t ere  are  included  four  of  my  Reports  to  you  at  formal  visitations  held 
between  the  years  1858  and  1862.  These  reports  contain  expositions  of  many 
matters  of  vital  importance  to  the  efficiency  of  this,  the  Royal  Observatory  of 
Scotland,  and  were  presented  primarily  to  your  Board,  as  being  the  proper 
medium  of  communication  between  the  Observatory  and  the  Government  . for 
the  Board  having  been  appointed  by  Government  for  the  express  purpose  of 

>emg  such  a medium,  I have  been  thereby  deprived  of  all  direct  power  in  the 
case. 


One  of  the  subjects  alluded  to  in  the  Reports,  viz.,  the  printing  of  our  Hu.,,,,* 
observations,  has  Iwen,  I know,  brought  before  the  attention  of  H.  M.  Govern-  S^5Tform" 
nient  by  your  President,  Sir  W.  Gibson-Craig,  and  with  the  happiest  effect  ; 
tor  a threatened  sudden  reduction  in  the  number  of  printed  copies  of  our 
volumes  of  observations,  has  been  averted;  and  the  12th  volume  now  before 
vou  has  accordingly  had  the  same  number  of  copies  thrown  of!*,  as- obtained 
with  its  eleven  predecessors,  and  we  have  not  been  obliged  to  disappoint  our 
numerous  foreign  corresponding  Observatories  and  Societies. 

Another  of  the  points  alluded  to,  was,  the  strange  fact  tliat  the  Royal 
Observatory  of  Scotland  was  not  provided  with  a portable  time-piece,  though 
required  to  perform  a daily  public  duty  in  which  sucli  an  apparatus  is  an 
absolute  necessity.  This  want,  which  had  been  temporarily  supplied  during 
many  years  by  an  enterprising  and  skilful  chronometer  maker  in  the  city,  was 
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most  efficiently  supplemented  by  Sir  W.  Gibsou-Craig,  when  the  matter  was 
brought  to  the  attention  of  the  Hoard,  for  he  at  once  presented  the  Observatory 
with  an  excellent  portable  chronometer  at  his  own  private  expense.  That 
chronometer  has  been  in  constant  use  ever  since,  and  has  contributed  much  to 
the  satisfactory  working  of  the  public  time-hall  signal,  for  the  benefit,  on  one 
occasion,  of  II.  M.  ships  of  the  Channel  Fleet,  as  well  as  many  others. 

But  respecting  the  rest  of  the  topics  described  in  the  Reports,  subjects  too 
which  can  only  be  properly  entertained  in  the  case  of  a Royal  Observatory  of 
Scotland,  by  Government  itself,  1 can  hardly  proceed  further  therein,  without 
receiving  some  information  from  the  Board  as  to  the  state  of  its  communica- 
tions with  the  Government,  On  the  present  occasion,  therefore,  1 have  only 
to  assure  the  Board  that  none  of  the  matters  previously  brought  to  their  notice 
in  the  printed  Reports  have  lost  their  scientific  interest  or  official  necessity ; 
and  that  if  the  Reports  were  still  again  to  write,  there  is  nothing  material  to  he 
changed  in  them. 


ftrernt  Ohmvntncv  Meanwhile,  in  the  Observatory  itself,  wo  have  been  closely  and  not  unsuc- 

»L  * * •* 


cessfully  employed.  The  printed  volume  of  our  own  observations,  the  MS. 
books  ot  star  observations,  and  the  printed  returns  prepared  every  month  and 
every  quarter  for  the  Registrar- General  of  Scotland,  on  the  same  principle  that 
similar  returns  are  prepared  for  the  Registrar-General  of  England,  by  the  Royal 
Observatory  of  Greenwich,  will  demonstrate  the  fact  of  much  official  labour. 
The  system  ol  Jones'  electric  controlled  clocks,  both  the  Sidereal  Time,  and  the 
Mean  lime,  series  still  answers  admirably;  but  perhaps  one  of  the  most  inte- 
resting circumstances  to  rail  the  Board's  attention  to,  is  the  increased  extent  to 
which  the  electric  time-signals  of  this  Observatory  have  been  applied  for,  and 
adopted,  by  several  important  cities  in  the  empire. 


RECENT  OBSERVATORY  WORK. 
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«™hT.h0“C,  ™ '-i'orpool.  „„J  Edinburgh.  W.  did 

rT-  7'  f°Ter- bot  in  «X*Mf  will  the  desire, 

cs,rrs— 

I he  Jones’  eon  trolled -dock  system  had  already  been  adopted  with  success 
at  the  excellent  tune-signalling  Observatory  of  Liverpool;  but  with  the  electric- 
hre.1  time-gun  we  were  entirely  alone,  and  each  day  that  we  used  it  onlv 
increased  our  astonishment  that  so  few  persons  in  the  kingdom  seemed  aware 
a its  merits.  Two  and  a-half  years,  however,  of  faithful  work  through 

*7  7tUt  ',er  ‘t"d  l,;ul’  "erc  gradually  Producin«  thoir  effect  on  men’s  mind" 
and  when  the  British  Association  was  about  to  meet  this  summer  in  Newcastle’ 

J®  "Cr°  honoumJ  by  an  application  from  there,  through  Mr  Nath.  J.  Holmes’ 
Engineer  to  the  Univ.  Private  Tel.  Co.,  for  a daily  electric  current  to  discharge^ 
the  Edinburgh  form  of  time-signal,  viz.,  a cannon,  from  the  roof  of  the  old 
Norman  keep  on  the  river’s  bank. 

.Scarcely  had  the  working  „f  this  signal  been  commenced  (the  Electric 
Telegraph  Company  with  admirable  liberality  lending  their  best  “through” 

* iie  m aid  of  the  desired  scheme),  and  its  applicability  to  its  intended  purpose 
" m.ihmg  the  true  tmie  known  to  the  greatest  number  of  individuals,  with  the 

-st  ease  to  them,  and  with  tho  extremest  accuracy  possible  to  man  with  all  ESSfE. 
at  l,,s  (,1SIM,S«*  >»  tbo  present  age,  been  practically  demonstrated- 
than  the  group  of  important  seaports  near  the  mouth  of  the  Tyne  moved  for  a 
similar  signal,  and  soon  had  an  electrically-fired  thirty-two  pounder  mm 
established  on  the  Ballast  Hill,  North  Shields. 

Sunderland  next  applied ; and,  hy  an  exquisite  arrangement  invented  by  Mr 
Nath.  J.  Holmes,  was  enabled,  as  well  as  Newcastle,  to  receive  its  instantaneous 
signal  by  means  of  the  original  electric  current  from  the  Edinburgh  Observatory 
Several  other  cities  have  applied  for  the  Edinburgh  time-signal  since  then, 
ami  the  local  negotiations,  generally  conducted  for  us  by  the  Universal  Private 
Telegraph  Company,  for  the  means  of  loading  their  respective  guns  are  in 
different  states  of  forwardness:  but  the  only  one  amongst  them  that  has  in e*u».i*0 
succeeded  in  accomplishing  its  part  is  Glasgow,  the  Queen  of  the  West  Some 
parties  interested  in  the  true  time  there,  had  early  perceived  the  advantage  to 
astronomy  of  a division  of  labour  amongst  astronomical  ohsorvatorics  ; and  as 
the  Royal  Observatory,  Edinburgh,  had  long  since  become  a time-observing 
and  a time-signalling  observatory,  they  preferred  in  1855  to  make  the  experi- 
ment of  getting  public  time-signals  from  there,  rather  tliau  from  the  very 

EorvucnoH  AsrnosowiCAr.  observations,  vol.  xut,  (APP  „j 
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admirably  planned  academic  Observatory  of  Glasgow,  which  was  already  fully 
taken  ii[t  to  (lie  utmost  of  its  strength  with  other  I tranches  of  astronomy,  much 
more  immediately  adapted  to  the  nature  of  its  establishment. 

With  the  countenance  ami  assistance,  therefore,  of  the  British  Association 
lor  the  Advancement  of  Science,  and  the  Glasgow'  Observatory  too,  as  repre- 
sented by  its  late  popular  Director, — the  Edinburgh  Royal  Observatory  dropped 
a Model  Time-Ball  daily  for  a week  by  electric  means,  in  a public  meeting 
room  (that  of  the  .Mechanical  Section  of  the  11.  A.)  in  the  Glasgow  College, 
in  the  year  1 K"m  ; 1 myself  having  had  the  honour  each  day  of  being  allowed 
to  enter  the  chamber,  raise  the  model  hall  into  its  electric  trigger  catch,  before 
the  assembled  audience,  and  then  hand,  on  the  part  of  Prof.  Nichol,  a chrono- 
meter with  the  Glasgow  Observatory’s  determination  of  Greenwich  mean  time 


to  the  President  of  the  Mechanical  Section,  Mr  Fairbairu  of  Manchester, — 
and  invite  him  to  inform  the  spectators  if  he  could  perceive  any  difference 
between  the  Edinburgh  Observatory’s  determination  from  its  own  observations 
of  1 o’clock  mean  time  Greenwich,  to  be  shown  presently  by  the  fall  of  the  ball 
before  him,  under  the  influence  of  the  current  to  come  from  Edinburgh  simul- 
taneously with  the  dropping  of  the  time-hall  there,  and  the  same  instant  of 
absolute  time  as  determined  at  the  Glasgow  Observatory  and  indicated  on  the 
face  of  the  chronometer  with  its  correction  for  that  morning  written  down  by 
Professor  Nichol.  That  piece  of  daily  work  for  the  whole  of  the  British  Associ- 
ation wreck  was  successfully  performed,  thanks  in  a great  measure  to  the 
Electric  and  International  Telegraph  Co.,  who  conducted  all  the  "through’ 
part  of  the  operations,  including  the  laying  down  of  a long  line  of  wire  from 
their  station  to  the  Glasgow  College,  and  still  more  to  the  late  eminent  Sir 
Thomas  Makdougall- Brisbane  who  generously  bore  the  expense  of  the  whole; 
but  somehow  there  did  not  seem  to  Iks  enough  in  the  Time- Ball  system  itself,  to 
fully  interest  the  practical  inhabitants  of  the  great  western  city,  for  nothing 
further  followed  or  was  adopted.  When,  however,  after  eight  years  had  elapsed, 
and  the  inventions  of  Professor  Wheatstone  had  enabled  an  electric  current  to 
explode  a distant  gun  more  easily  as  woll  as  certainly  than  to  drop  a ball ; and 
certain  citizens  of  Glasgow,  as  represented  to  us  chiefly  by  the  directors  of 
telegraph  companies,  did  locally  provide  a cannon,  and,  aided  materially  by  the 
well-known  Magnetic  Telegraph  Company,  did  connect  it  by  wire  with  the 
Edinburgh  Observatory,  and  when  the  current  from  there  did  consequently 
discharge  the  Glasgow  gun  simultaneously  with  the  several  guns  of  Edinburgh, 
- cw  castle,  and  Shields, — the  strong  common  sense  of  Glasgow’s  citizens  inline  - 
' 1 ce*'  L*d  die  superior  cflicicncy  of  tho  new  system  ; for,  after  a wreek’s 

'Vth  I™™  2 lo  lb  ol  gunpowder  a day,  from  a cannon 
thJ ' Un  y pkced*  tt!j  wiU  he  S(!(5U  >»  a Schedule  recently  received  from  them, 
. are  now  vigorously  adoptiug  a new  and  more  suitable  locality,  with  the 
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noble  charge  of  8 lbs.  of  powder,  or  nearly  double  of  what  is  used  at  any  of  the 
other  stations. 

While  in  this  manner  the  utility  of  the  Edinburgh  Royal  Observatory  is 
being  spread  equally  from  one  to  five  cities ; its  own  labour  is  by  no  means  pro- 
portionally increased.  The  time  occupied  in  star  observations  day  by  day  all 
the  year  through,  and  the  comparison  and  correction  of  the  signal-clock  many 
times  a-day,  arc  exactly  the  same  as  before ; and  all  the  new  duty  required,  is 
a simple  attention  to  larger  galvanic  batteries  and  an  automatic  clock  arrange- 

Ativan  Lap:* 

inent  which  sends  oil'  currents  to  four  different  telegraph  lines,  in  place  of  one  ow™  <i  Iwilg 
only.  For  the  accuracy  in  time  and  efficiency  in  force  of  these  electric  currents, 
the  Observatory  pledges  itself:  and  Edinburgh,  at  the  fountain  head  of  the ,l‘fCtnr*1*,“u 
currents,  knows  at  once  by  her  own  two  daily  time  signals,  whether  the  distant 
affiliated  cities  have  received  a correctly  timed  current  or  not. 

The  present  time-signalling  system,  therefore,  of  the  Edinburgh  Royal 
Observatory  may  be  regarded  both  as  most  complete  in  its  publicity ; in  the 
various  checks  which  it  affords  to  all  aud  sundry  for  detecting  error ; and,  as  some- 
thing never  yet  surpassed  anywhere  both  for  the  distance  to  which  the  original 
Observatory  currents  are  sent,  and  their  directness  in  inducing  at  their  further 
ends,  the  exact  and  full  signal  that  is  required  there.  Those  terminal  median-  IT.m  Z, 
isms  arc  all  due  to  Mr  Nath.  J.  Holmes,  and  he  has  had  the  organisation  of 
the  arrangements  for  procuring  for  a few  minutes  each  day  the  loan  of  unbroken 
lines  of  wire  between  each  terminal  city  and  the  Edinburgh  Observatory.  We 
have  not  therefore  agitated  lor  or  advocated  anywhere  the  adoption  of  our 
system  or  the  reception  of  our  signals ; but  have  simply  waited  until  local 
parties  have  brought  the  end  of  a wire  within  our  walls,  and  requested  us  to 
semi  a strong  electric  current  into  that  end  punctually  each  day  at  one  o'clock, 
because  the  other  end  would  then  bo  connected  at  a distance  of  50  or  70  or 
more  miles,  as  the  case  might  be,  with  a loaded  cannon  prepared  by  the  citizens 
there  to  be  a time-signal  to  them. 

To  meet  these  daily  growing  expansions  of  our  system,  unusual  labour  has 
been  required  from  the  two  Assistants  in  the  Observatory,  numerous  experiments 
have  been  tried,  and  many  temporary  arrangements  have  been  employed ; but  these 
things  are  now  settling  down  into  an  established  and  easy  form ; and  one  of  our 
principal  experimental  results,— viz.,  the  astonishing  force  of  Professor  Wheat- 
stone's portable  magneto-electric  machine,  when  brought  to  bear  by  the  agency  of 
“Abel's  fuse,”  in  producing  explosions,  whether  in  air  or  water,  and  at  distances 
varying  from  1 to  120  miles,— after  having  been  applied  for  by  a member  of  a 
foreign  Government  with  a view  to  immediate  war  purposes,  was  recently  exhibited 
at  the  Edinburgh  University  Conversazione  to  the  Social  Science  Association ; 
where,  under  the  title  of  “ Insular  defence,"  its  powers  were  frequently  put  in 
action,  and  on  a variety  of  illustrative  examples,  which  proved  perfectly  convincing. 
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SI'HSiniAliV  OBSERVATOHY  BUSINESS. 

White  we  have  thus  lieeti  of  late  employing  nrtifirial  electricity  in  many 
useful  operations.  I have  to  report  that  the  Observatory  hail  been  previously 
injured  bv  iitow/iliw  electricity ; for,  in  the  very  unusual  storm  of  thunder 
ami  lightning  last  February,  in  which  the  Nelson  Monument  was  partially  set 
on  fire,  the  Time-ball  wires  were  broken,  our  window  clock  rendered  useless, 
and  considerable  damage  done  in  the  interior  of  the  Observatory.  I have, 
therefore,  to  request  the  Board  to  represent  this  matter  to  11  M.  Government, 
and  apply  for  a small  grant,  both  to  repair  the  past  misfortune,  and  to  furnish 
the  Observatory  with  some  amount  of  scientific  protection  front  the  effects  of 
lightning  for  the  future. 

I have  also  to  call  the  attention  of  the  Hoard  to  the  last  few  months'  accu- 
mulation of  scientific  books  presented  from  abroad,  a memorial  alike  of  the  esti- 
mation in  which  the  Koyal  Observatory,  Edinburgh,  is  held  bv  many  foreign 
countries,  and  of  the  necessity  for  our  being  provided,  as  mentioned  in  former 
reports,  with  the  means  of  binding,  and  the  space  for  setting  up,  these  invalu- 
able stores  of  modem  researeh. 
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II.  REPORT  read  by  the  Astronomf.ii-Royal  for  Scotland  to  the 
Special  Meeting  of  Her  Majesty’s  Government  Board  of  Visitors  of 
the  Royal  Observatory,  Edinburgh,  on  the  4th  of  November  1864. 


Mr  President  and  Gentlemen, 

At  your  last  meeting  within  the  walls  of  this  building  Oil  Urfcreac*  10 
the  14th  of  October  1863,  I had  occasion  to  bring  to  your  notice,  thnt  in  my tM*  port' 
four  preceding  annual  Reports  on  tho  state  of  this  Royal  Observatory,  many 
points  essentially  connected  with  its  wellbeing  hail  been  duly  set  forth  before* 
you,  in  your  capacity  as  the  ap|K>intcd  means  of  communication  between  the 
Observatory  and  H.  M.  Government.  I had  also  to  regret,  that  no  results  of 
such  communications  had  transpired  lately. 

In  the  course  of  last  spring,  this  state  of  things  excited  the  earnest  atteu- 
tion  of  the  Chamber  of  Commerce  of  Edinburgh,  who  much  desired  to  act  in 
conceit  with  the  Board  of  Visitors,  and  to  testify,  if  necessary,  to  the  Govern- 
ment Officers  in  London,  how  much  interest  was  felt  in  tliis  part  of  the  king- 
dom, that  the  Royal  Observatory  of  Scotland  should  be  maintained  in  a state 
of  efficiency.  A Committee  of  the  Chamber,  under  the  convenership  of  Mr  R. 

M.  Smith,  was  accordingly  formed,  who  examined  into  the  whole  legal  and 
documentary  history  of  tho  Observatory  from  the  time  of  its  l>eing  adopted  by 
H.  M.  Government ; and  when  tho  members  had  fully  satisfied  themselves  on 
all  necessary  points,  the  Chairman  of  the  Chamber,  Mr  Duncan  M‘Lnren, 
proceeded  to  London  and  represented  the  case  personally  to  the  Lords  of  H. 

M.  Treasury. 

Upon  that  representation,  My  Lords  required  from  your  Secretary  a report 
of  your  last  meeting ; on  receiving  which,  they,  My  Lards,  examined  the  more 
ancient  documents  in  their  own  office,  and  found  that  according  to  them,  II. 

M.  Government  were  bound  to  keep  tip  and  repair  the  instruments  here,  as 
well  as  the  buildings  containing  them. 

Thus  was  gained,  and  in  a perfectly  unexceptionable  manner,  a most  impor-  n. «««» 
taut  turning-point  in  the  history  of  the  Observatory ; one  often  contended  for 
previously,  but  without  distinct  result ; and  the  thanks  of  all  w ho  are  interested 
in  this  national  establishment  for  Scotland  aro  eminently  due  to  Mr  Duncan 
M'Laren,  for  having  necessitated  a crucial  inquiry,  which  resulted  in  such  an 
admission ; for  what  would  any  Observatory  come  to  at  last,  if  its  architectural 
portion  were  alone  attended  to,  and  nothing  done  to  keep  up  its  astronomical 
instruments. 
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Treasury,  appropriate  action  speedily  followed  thereupon,  and  an  ofliciul  iuspec- 
tion  was  ordered  of  the  state  of  each  of  the  instruments  in  the  Observatory. 
This  examination  accordingly  took  place,  and  was  followed  by  the  preparation 
of  an  estimate  for  rejuurs  required,  which  estimate  is,  1 believe,  at  the  present 
moment  under  their  Lordships’  consideration. 


THE  ORDINARY  ASTRONOMICAL  WORK  OF  THE 
OBSERVATORY. 


The  oniionry  Meanwhile,  the  work  of  the  Observatory  has  been  going  on  much  as  usual. 

Wart  ..nil*  The  fundamental  data  for  our  observations  of  time  and  Right  Ascension  with 
oiwnmun.  the  Transit  Instrument  are, — the  places  of  the  principal  stars,  as  kindly 
furnished  to  ns  at  the  beginning  of  each  year  from  the  Royal  Observatory, 
Greenwich  ; and  wo  recently  received  a spontaneous  and  very  satisfactory  proof 
that  the  Astronomer- lb>yal  is  as  careful  of  the  full  and  perfect  accuracy  of  the 
list  of  star  places  which  he  furnishes  us,  as  of  that  which  he  uses  himself. 
siai*nrii»  In  observations  of  the  Polar  Distances  of  Stars,  we  have  hitherto  depended 
on  the  absolute  indications  of  the  Mural  Circle,  as  aided  by  reflection  observa- 
tions and  the  known  Latitude.  But  it  is  doubtful  how  much  longer  this  can 
be  carried  on ; for,  in  the  course  of  last  year,  a change  of  balance  in  the  circle 
has  manifested  itself,  and  recalls  the  calamitous  condition  in  which  several  of 
its  spokes  were  found  in  1S4A.  We  have  immediately  brought  into  use  the 
lorn-  microscopes  additional  to  those  usually  employed,  so  as  to  get  at  any 
change  in  the  value  of  the  graduation  consequent  on  the  alteration  of  balance ; 
but  have  not  been  able  even  to  do  that,  without  experiencing  proofs  of  the 
actual  rottenness  of  certain  parts  of  the  brass ; and  perceiving  the  wisdom  of 
those  other  Observatories,  which  have  long  since  replaced  their  instruments  of 
the  age  of  this  mural  circle,  with  new  structures  and  improved  material. 

Huct.1'  ”1  system  of  Sidereal  Clocks,  viz.,  three,  electrically  controlled  under 

Jones  system  by  a fourth,  which  is  kept  in  a closet  of  more  equal  temperature 
than  the  observing  room,  continues  to  answer  so  well  that  it  has  been  visited 
' l'R  director  of  a new  Observatory,  and  an  estimate  for  a similar  loud 
secoiuls-strik ing  clock  to  ours,  has  been  procured  from  the  makers  of  it,  Messrs 
itc  ue  and  .Son  of  Leith  Street.  Wo  are  not,  however,  quite  satisfied  yet,  that 
of  I *".  C ‘Accuracy  has  been  reached  for  the  most  refined  purposes 

s'lnm  ::,,0n'V  '"“I  °nl'  wait  llie  opportunity  to  carry  out  further  some  of  the 

exr>  - ' C ' W ^ *lavc  “Ready  yielded  us  such  improved  results  upon  our 

experience  of  past  times. 


Tbf  Mean- 
Time  t-’kwk* 


nute  window  clock^wh  ^ntrollc^  Mean-Time  Clocks  (excepting  the  unlortu- 
absence  of  funds  l <?  Hun  by  lightning  we  have  not  attempted,  in  the 

have  been  s„  uiuch^T^^’i  haT°  1,kewise  ,>een  performing  admirably;  and 
so  much  approved  of,  that  two  similar  ones  have  been  ordered  of 
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Messrs  Ritchie  for  the  Imperial  Observatory  of  Pulknva  i t 

finished  and  ♦ i . xmiKcna.  The}  are  bath  now  8fa*a*r  tv  k» 

* patched  to  their  destination,  but  were  lrer»t  enm<i  in 

under  electric  control  of  this  Observatory,  in  the  same  circuit 

radius ' an!  °nC  °f  them*  Canying  a lar«°  and  broad  seconds-hand  of  i‘foi , 
radius,  and  carrying  it  true  to  the  Observatory  time,  was  both  a triumnhTo 

“ *dv“"  “ ■Mb&  ^ *•■*«*- 

But  perhaps  a still  more  striking  proof  of  the  position  we  have  attained  as 
introducers  , "to  and  up  to  last  year  the  only  employers  in,  Scotland  of  Jones’ 
system  of  doctnc-controUed  clocks._was  experienced  last  autumn  when  coZ, 
parties  of  the  Glasgow  College, -who  had  unfortunately  been  moved  into  bitter 
u«ta,  Jt.,,,  both  th.  Edinburgh  ( Wotor,-.  id  evo„  tho  dljof  Lin- 

' ‘luitc  moocentjy  I ho, I rat  oot  ton.  hrre,  tho  eloclrie  rignah. 

hi.  had  gone  on  to  Glasgow  and  given  that  city  the  intellectual  luxury  and 
business  accommodation  of  true  time  daily,  by  discharging  guns  there  as  above 
scribed  in  p.  a 7, -when  these  very  parties,  I say,  determined  to  begin  an  ou~.cn 
oppot.1  ion  >y  indicating  the  true  time  to  their  city  themselves,  and  to  do  it 
through  means  of  clocks  controlled  on  Jones'  system-which  system  they  further 
professed  to  derive  exclusively  from  Uvcrpool,  and  implied  that  Edinbur-diS"^™- 
knew  nothing  about  it.  But  there  was  no  one  then  in  Glasgow  capable  of 
applying  the  system.  To  whom  did  the  parties  there  send  for  PriM%  but 
. Ussi-s  Ritchie  of  Edinburgh,  the  very  clock  makers  of  the  R.  Observatory, 
vdin  Hugh,  for  the  purpose  of  enabling  the  wealthy  and  powerful  Glasgow 
imeisitj  to  begin  their  wilful  and  needless  warfare  against  the  said  small  and 
very  poor  Edinburgh  Observatoiy. 

Messrs  Ritchie  accordingly,— having  first  called  on  me  and  asked  me  whether 
under  such  strange  circumstances,  they  eou/d  go,— went  there,  and  not  only,  with 
my  full I approval  as  Astronomer  Royal  for  Scotland,  applied  the  electric  control 
t<»  the  Turret  Clock  of  the  Glasgow  College  on  the  20th  December  1863,  and 
applied  a seconds  break  and  contact  springs  to  the  Glasgow  Observatory  Mean- 
Time  Clock  on  the  same  occasion,  but  on  the  12th  of  January  1864,  ' applied 
t le  e ectric  control  to  Prof.  W.  Thomson’s  class-room  clock  ; made  another 
olectnc-controlled  clock  of  large  size  on  14th  March  1864  for  the  College 
authorities,  to  exhibit  either  at  the  Tontine  or  in  Buchanan  Street ; and  fur- 
nished during  the  same  month  to  Prof.  Grant  of  the  Glasgow  Observatoiy  a 
pair  of  clocks  for  illustrating  the  principle  of  electric  controlling. 


The  leading  Mean-Tune  Clock  of  our  Edinburgh  Observatory  series  baa  ha***, 
experienced  a notable  practical  improvement,  in  haring  had  applied  to  it  ouruJM8'* 
ingenious  citizen  Mr  Sang’s  method  of  adjusting  a clock  to  true  time  daily,  or  A,'inu"’",; 
clearing  oft’  tho  small  effects  of  its  rate  during  twenty-four  hours.  This  method 
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was  descrilied  here  liy  Mr  Sung  in  a paper  read  before  llie  Royal  Scottish 
Society  of  Arts  last  winter,  and  lias  now  been  applied  by  him  with  his  own 
hands  to  our  Clock  ; with  such  excellent  and  truthful  workmanship  too,  that 
the  ordinary  rate  of  the  clock  is  really  steadier  than  it  used  to  bo  formerly ; 
while  the  method  of  removing  from  its  indications  an  absolute  error  of  one,  two, 
or  three  tenths  of  a second,  more  or  less,  is  admirably  simple,  and  nearly 
incapable  of  being  misused  even  under  circumstances  of  haste  or  disturbance. 

It  is  therefore  really  another  Edinburgh  contribution,  of  no  mean  practical 
importance  to  the  art  of  communicating  the  true  time  accurately  to  the  public. 


EDINBURGH  DAILY  TIME  SIGNALS. 


Miuliuij|ii 
I bul  v Tiiur 
Sijrn'nh. 


UrTmtr%  nf  tiRkt 
Hull  StrnrtuD 


Our  means  therefore  of  working  public  time-signals  are  now  more  nearly 
perfect  than  at  any  former  period  ; and  the  Edinburgh  daily  signals  have  been 
given  effectively  by  both  Time-Ball  and  Time-Gun  throughout  the  year;  except- 
ing that  the  former  signal  lias  failed  on  two  occasions  ami  was  totally  suspended 
for  several  weeks  during  the  summer,  while  repairs  were  being  performed. 
These  were  of  a serious  kind,  for  the  wooden  mast  cm  which  the  Ball  traverses, 
was  found  to  bo  rotten,  after  its  twelve  years’  service  on  the  top  of  Nelson’s 
Monument,  and  to  require  complete  renewal ; a difficult  task  on  a very  con- 
tracted and  painful  site,  but  performed  success  fully  by  Mr  Matheson  and  the 
Ofiicc  of  Works.  The  opportunity  was  taken  too,  at  the  same  time,  of  improv- 
ing the  action  of  the  air  cylinder,  by  substituting  for  tin*  old  disc  a piston  of  an 
elongated  cylindrical  figure  ; and  with  such  remarkably  good  effect,  that  the 
performance  of  the  apparatus  is  vastly  better  now  than  it  was  when  first  erected  ; 
and  while  the  velocity  of  the  first  part  of  the  descent  is  unimpaired,  the  latter 
part  is  made  so  slow,  and  yet  so  regular,  that  it  occupies  more  than  twenty 
seconds,  ami  it  is  dillicult  to  perceive  by  eye,  and  quite  so  by  ear,  when  pre- 
cisely the  heavy  mass  comes  to  a rest. 


TIi#  bUatinrgli 
TtTno*<3\ih, 


No*  able  1 m • 

ptT>T«#nfiiit  by 

thfi  {•Tt'KDt 
XlxaleT  (immtr 
ill  the  f’aallf 


Respecting  the  Time-Gun,  1 had  announced  in  former  reports  that  it  was 
everything  we  could  wish  it,  except  the  occasional  no-fire  arising  from  a bad 
fuse.  That  oue  difficulty  has  now  been  practically  removed,  and  since  the  5th 
ot  last  January  there  has  not  been  a single  miss-tire.  The  credit  of  this  im- 
provement is  due  altogether  to  the  present  master-gunner,  W.  Swauston  Brent, 
who,  having  made  an  original  examination  of  the  friction  fuses,  considered  that 
the  previous  failures  arose,  not  from  any  defect  in  the  chemicals,  but  from  the 
- 1 ’n’Perf'ect  fixation  of  the  mechanical  elements  of  the  fuse.  With  this 


idea  in  his  mind,  ho  made 


up  a small  apparatus,  and  employed  it  in  his  own 


n , ^ ■ ****  IUIM  vill|llvl  y V 1 1 II'  m v 

out  frii  cstuif?  tfi's  portion  ot  the  manufacture  of  each  tube  before  giving  it 


out  for  the  service  of  the 


gun,  and  the  consequence  is,  that  not  a single  miss- 


fire  has  taken  place  since  then. 

1 ' 11  " ,Jcen  80  decided,  and  the  benefit  so  notable  alike  to 
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Ihc  c»Ul  nf  the  chemists  cftlte  Iiej.1  A™|  at  Woolwich,  and  the  elllcicncv 
f the  pubbe  acmes  here,  that  I treat  the  Boattl  will  del,  eteation  the  case  in 
tlieir  Report  to  Her  Majesty’s  Government. 

I ML  S\ STEM  OF  FIRING  DISTANT  TIME-GUNS  SUDDENLY 

TERMINATED. 

The  system  of  firing  distant  time-guns,  which  occupied  much  of  the  histn  , , 
eport,  las  come  to  an  eud  with  us  here  for  the  present,  but  not  without  having 
produced  consequence*  in  the  highest  degree  worthy  of  record.  The  truns"^^ 
themselves,  when  well  worked,  are  as  popular  as  ever;  indeed  so  much  so,  a/""' 
to  have  excited  something  of  over-competition  for  managing  them.  Tins 
appeared  first  at  Shields  and  Newcastle;  with  reference  to  the  time-guns  atotu.cX„. 
vvhiih  places  Mr  Holmes,  their  originator,  was  informed  one  morning  ln«t  gftqL 
November,  by  n local  board,  that  hi*  further  services  were  dispensed  with,  an 
arrangement  for  firing  them  for  seven  years  to  come  having  been  entered  into 
with  the  Electric  and  International  Telegraph  Company. 

When  MV,  of  the  Royal  Observatory,  Edinburgh,  were  applied  to,  however 
to  go  on  sending  our  daily  currents,  to  fire  the  guns  under  this  new  arrange- 
ment, I thought  myself  called  on  to  refuse ; because  not  only  was  our  original 
promise  made  to  Mr  Holmes  only,  but  we  looked  on  him  as  the  inventor  ofmsm.  , 
the  distant  time-gun  system,  and  us  having  acquired  a moral  patent  to  its  work- 
mg  for  some  years,  so  long  as  he  kept  ahead  of  all  other  parties  in  the  effective 
and  appropriate  application  of  electricity  to  the  end  in  view ; and  this  require- 
ment he  fulfilled  most  admirably  by  his  employment  of  his  purchased  interest 
in  \V heatst one's  Magneto- Electric  exploder  for  igniting  the  fuse,  and  by  his 
praiseworthy  punctuality  in  keeping  up  the  system  of  regular  weekly  returns, 
in  schedule  forms,  of  the  actual  particulars  at  each  gun. 

Mr  Holmcs  was.  however, , liberal  enough  to  say,  that  he  would  not  insist 
on  his  being  retained  to  work  the  guns,  so  long  as  they  were  fired  by  the 
prompt  action  of'  the  magneto-electric  spark,  as  distinguished  from  the  slow 
heating  action  of  galvanic  batteries.  In  conjunction  therefore  with  him,  and 
adding  to  his  views  what  seemed  necessary  on  the  part  of  the  Royal  Observa- 
tory,  Edinburgh,  to  secure  exactness,  we  prepared  a set  of  rules  on  which,  and  SalmT 
on  which  only,  it  was  agreed  that  signals  for  firing  time-guns  could  be  sent 
from  hero.  ^ 

These  rules  lieing  forwarded  to  the  Tyne  Commissioners,  at  their  request, 
were  much  discussed  with  them  ; aud  though  objected  to  at  first,  on  account  of 
their  stringency,  wore  gradually  admitted  by  them,  especially  after  their  Secre- 
tary had  been  sent  here  to  have  a personal  interview  with  me.  Indeed  the 
whole  breach  seemed  so  certainly  closing  up  in  a satisfactory  maimer,  that,  in 
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anticipation  of  the  firing  of  the  guns  being  speedily  resumed,  I applied  to  the 
Queen’s  and  Lord  Treasurer's  Remembrancer  in  Scotland  to  overlook  any 
agreement  that  ini*' lit  lx*  proposed  landing  the  Loyal  Observatory,  Edinburgh, 
to  the  service  of  the  Time-Guns  of  the  Tyne,  and  that  high  officer  kindly  con- 
sented so  to  do, 

tu Qfjfrui'ir.a  Snell  was  the  state  of  things,  when  a few  days  afterwards  we  heartl  uu- 
:lr'rJ,T'w,ir',  exl>e,,t°dly  that  the  Royal  Observatory,  Greenwich,  had  stepped  into  the  arena. 

,M  lir"1'  aU<  Hndertnken  the  firing  of  those  guns,  in  connection  with  the  Electric  and 
International  Telegraph  Company,  without  any  of  the  precautions  which  we 
laid  already  pronounced  on  as  essential  to  ncenracy  and  success,  and  without 
Greenwich  Inning  up  to  that  time  adopted  a single  gnu  in  its  own  time  signalling 
practice. 

The  second  case  to  Ik*  noticed  is  that  of  the  Glasgow  Time-Gun,  which  had 
been  just  set  on  foot  at  the  date  of  the  last  Report.  The  account  of  it  there  given 
lias  been  violently  criticised  by  certain  persons,  the  tiling  itself  bitterly  fought 
against,  and  myself,  my  office  as  appointed  by  Her  Majesty,  the  Royal  Observu- 
ton,  Edinburgh,  and  the  city  <»i  Edinburgh,  reviled  in  a paper  of  the  Western 
Metropolis— mainly,  so  far  as  is  openly  alleged,  liecause  I attributed  that 
remarkable  public  good,  or  the  establishment  of  the  Glasgow  Time-gun,  to 
the  ( ittzens  or  Glasgow,"  when  such  and  such  other  parties  in  Glasgow  (and 
nota  > \ tlie  College  there,  which  it  now  appears  was  at  that  time  entering  into 
arrangements  to  begin  signalling  time  to  the  Clyde),  had  nothing  to  do 

uTi ' !!■  cstabbfib™CHb  Mow  I have  no  desire  to  keep  to  the  expression 
1 10  Citizens  of  Glasgow,”  if  it  is  too  comprehensive  ; and  indeed  1 did  not  in- 

U !"  nnV  sut  h se,UiC-  hllt  Mteant  only  to  give  honour  to  those  of  the  citizens 
r " dld’  at  ",L,'r  »wb  expense,  make  all  the  necessary  local,  civic,  and 
pohee  arrangements  forgiving  that  important  city  the  benefit  of  a general  time- 

'noth h *lc  ,,U)st  effective  kiml ; at  a period  too  when  (ihegtnr  mix  i/ettinp 
*'rt  /™m  iU  own  Ohsermtorp;  and  those  local  arrangements 
their  win.  tw'  (’I"P  ete,]  tl,cro  b-v  thoso  gentlemen,  they  brought  the  end  of 
burgh,  and  rcnnie  Inl<>  t,‘e  wa,ls  of  ,llis-  tbe  Koyal  Observatory,  Kdin- 

a daily  electric  mirrcnt"0,  ^ Astronon,er  Ro-val  Scotland,"  to  semi  into  it 
Til*  1 

Her  Majesty,  1 dulvi^rf ***  RCj^rdance  w'tb  tbe  terms  of  my  appointment  by 
to  me  from  the  Wc«»  r^**  sP'te  disloyal  oppositions  and  abuse  coming 
those  truly  worthy  Dersml'11  , ctobor  to  February  1H«4  : and  meanwhile 
wore  virtually  acting  most*  nV°’ .!  I™1  ^ wllolc  ol  tbe  citizens  of  Glasgow, 

who  were  ably  headed  and  *or  them  in  the  local  aiTangements,  and 

"I  the  T'niversal  Private  Tel  ^ Nath.  J.  Holmes  with  the  Directors 

” 'P  1 nmPany>  citizens,  I am  assured,  of  worth 
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*"»  Tim0Unn  ,h<*  “b”l-  of  Glasgow  b,  * 

tl,ir«l  o„l“  I a ir  , “ 7 **  * 0tMm-  ”"'1 * * *  *«•  <*»  tw  a SZSiSi. 

tiimiono  at  the  Broonuolaw,  on  the  10th  of  November;  while  a fourth  Jun  “v #Dt iB 

was  .AM  „ (Wock,  „„  the  Si*  of  i ZtZ 

then  and  thereafter  simultaneously  fired  through  the  agency  of  the  electric 
current  (rum  this  Observatory.* 

Of  each  of  the  three  Glasgow  gun-fires,  regular  schedule  returns  on  printed 
Tan  ^ WT*  : ^ fon“  *"  interesting  collecting  illus- 

S I n i eft  ,°X,HT,mCnt  ,tS  Wayun«»ual,ed  -ywhere,  an.1  now  complete 
.'  Iiav,n«  con,e  to  11  conclusion  on  the  6th  of  Februaiy  1864.  but  not 
without  reflecting  the  utmost  crodit  on  the  several  Officers  of  the  T+J£amitak 

Company  employed  to  superintend  the  local  management  of  the  respective  fT*?0 
cannon,  t would  be  easy  to  show  from  Glasgow  newspaper  that  ZC 
Guns  greatly  approved  themselves  there  to  citizens  generally,  notwithstanding 
sonu  spec  ml  cases  of  opposition.  Those  guns,  however,  once  dropped  by  their 
original  promoters,  are  still  silent ; and,  without  Mr  Nath.  J.  Holmes  to  assist 
though  many  have  tried,  or  are  trying,  no  oue  him  succeeded  yet,  so  far  as  I am 
aware,  in  establishing  a single  Time-Gun  in  Great  Britain,  other  than  our  ordinal 
oneof  the  Edinburgh  Observatory,  the  citizens  of  Edinburgh,  and  the  Edinburgh 

In  Madras  it  is  reported  that  measures  are  being  taken  by  the  very  able  iwo.-* 
Astronomer  there,  Mr  Norman  Pogson,  with  funds  supplied  to  him  by  the  M,tr" 
Governor  in  Council,  to  convert  no  less  than  five  guns  which  are  daily,  at 
different  hours,  fired  in  and  about  that  city,  into  Time-Guns,  by  connecting 
them  electrically  with  the  Normal  Mean-Time  Clock  of  his  Observatory;  and 
he  makes  the  remark  in  his  official  document  on  the  subject,  that  “the  smoke 
7 day  and  flash  by  night,  (of  a Time-Gun),  are  far  better  and  more  conspicuous 
signals  than  any  Time-Ball,"— a remark  that  must  be  grateful  to  Edinburgh  ears. 

METEOROLOGICAL  COMPUTATIONS  AND  CORRESPONDENCE. 

In  Meteorology,  we  have  been  occupied  as  usual  in  deducing  from  tho  obser  Mrt«,roiopci 
vat  ions  made  at  fifty-five  of  the  stations  of  the  Meteorological  Society 
Scotland,  the  returns  required  for  the  Monthly  and  Quarterly  Reports  of  the 
Registrar-General  of  Births,  Deaths,  &c.,  in  Scotland.  We  have  also  had  some 
correspondence  with  M.  Le  Vemerofthe  Imperial  Observatory  of  Paris,  based  n.  of  Drc 

oil  the  Society’s  observations  at  and  about  the  period  of  the  great  storm  of*"'1*’ IMS 
December  2 and  3,  1863;  and  believe  that  these  observations,  which  I was 


i i,  T>m:i  P*1™”6  cum>nt  produced  liv  batteries  in  this  Ohaomtorr,  and  *ent  off  by  one  of  its 

, , ’ W“  " clo9°  » rirant  in  Qlwgow,  tho  closing  of  which  circuit  liberate,!  a si'mrk  from  a 

K«al  ■nagncto-olectrtc  apparatus  and  that  by  igniting  an  Abel’s  ft,*,  instantaneously  explode.!  tl„. 

gnn.  Sco  Appendix.  ' 
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allow  til  tu  communicate  by  express  consent  of  the  Society,  wore  looked  oil  in 
lrnnec  as  lumisliiiig  some  very  notable  data  connected  with  the  physical 
features  ol  that  reinarknlile  aerial  disturbance. 

There  is  little  doubt  hut  that  the  present  is  a favourable  epoch  in  the  growth 
ami  spread  ol  Meteorology.  It  hits  not  indeed  advanced  as  had  lieen  expected 
ol  it  a few  years  ago.  when,  it  it  was  to  advance  at  all,  some  great  writers  pre- 
dieted  that  it  would  lie,- bv  taking  on  it  the  character  of  Astronomy,  and 
allowing  its  exact  features  to  be  predicted  by  calculation  for  any  length  of  time 
to  come  ; hut  such  a contrariety  in  result  is  generally  a mark  of  true  scientific 
ptoguss.  What  has  really  heen  accomplished  has  lieen  almost  entirely  the 
fruit  of  tin  extension  ol  the  electric-telegraph,  which  concentrates  instantane- 
oush  at  one  point  a knowledge  ol  the  meteorological  circumstances  at  many 
out -stations,  and  enable*  a central  authority,  by  what  he  knows  has  already 
hrgun  in  the  atmosphere  at  a distance,  hut  is  progressing  slowly  over  sea  and 
laud,  to  warn  many  place*  of  what  they  may  presently  exjiect  to  feel. 

In  our  own  country  Admiral  Kitzroy  has  earned  for  himself  a distinguished 
«une  as  tin  pioncci  in  this  new  department  of  Meteorology,  and  lias  executed 
his  difficult  part  with  admirable  skill.  It  Ls  worthy  of  note,  however,  that  the 
same  sei \ it t has  since  la-cu  entered  into  by  M.  Le  Vender  and  the  Imperial 
ati  n ot  I aids,  with  the  effect  of  introducing  sonic  notable  improvements, 
nnd  amongst  others,  the  publication  of  their  daily  bulletin. 

tiwurn  “’I"""'”*  U>  tll°  Ko*val  Observatory,  Edinburgh,  free,  every 

•nit’ ,'u,i'  ‘ V V r-  Ll  emcr ; antl  ww  ,in<l  1,is  ,la'ly  map  of  the  barometrical  nnd  wind 
r state  of  Euroue  so  r. . 
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state  of  Europe  so  important  in  forming  conclusions  of  the  weather,  that  we 
must  advise  all  Meteorologists  in  this  country  to  subscribe  for  a copy  of  this 
ULItK,U'  ,nit’'  l'1<*  English  Government  establishes  something  of  the 
show’  in'  ' s',1bd('  glance  each  morning  at  the  barometrical  lines, 

that  chief  thdr  cl,,seDCSS  or  wWcnen*  apart,  both  the  intensity  of 

barometric  nr!  ““I™  ’“‘“H  f°r  .1,P0',l,L‘in«  wil"1.  'iz.,  difference  of  adjacent 
parts  uf  tlu-  V H l"LS'  t<*Ctlhcr  with  tLe  “nuimt  of  such  movement  and  the 
It  hi  I " n hkd}'  Visitcd  «he  disturbance. 

Great  Rrindig  whit ^ 11  slm,,W  ,K‘  known  UIore  generally  than  it  seems  to  be  in 
phenomena  in  Kmn  1 "'linen.se  impetus  has  been  given  to  the  studv  of  physical 

the  Imperial  Obsen-atorv  °CIC,V'  olaK*Uated  and  in  some  measure  assisted  by 
the  voluntary  association  of  • * n*nce  ,*le  peculiar  British  principle  of 

the  requirement  in  Meteo  T"  C^’CU'*enl  individuals,  besides  also  recognising 
""■"onse  number  of  obaerver » ^ ^lst*ng,l>slH'd  from  Astronomy,  of  an 


immense  number  of  0jjao  --  as 

uniform  system  well  o,'^u^|S1’,’“fwl  OV0r  the  Cl‘tire  country,  but  working  oil  a 
- ""  *1««  The  ,e«™  Co  have 


become  already  0xc 


wlintrlv  iw  i lue  -association  seems  to  have 

ar  over  the  whole  of  France,  and  has  held 
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some  central  meetings  within  the  Observatory  on  a greater  scale  than  the  cele- 
brated Institute,  but  in  a different  manner.  M Lo  Verrier,  too,  further  reports, 
that  as  the  stormy  season  is  now  approaching,  the  number  of  oilicials  in  the 
Central  Observatory  has  been  increased  from  and  after  the  2d  of  the  present  JUna  of  ih* 
mouth,  so  as  to  allow  of  constant  attendance  there  up  to  midnight,  for  the  pur- 
posc  of  receiving  late  telegraphic  dispatches  and  watching  over  the  coming 
weather  for  all  the  coasts  of  France. 

Great  storms  can  certainly  be  predicted  in  this  manner,  one,  two,  or  more 
days  beforehand,  and  more  easily  in  tropical  than  in  temperate  latitudes ; it 
would  seem  therefore  well  worthy  of  public  demand,  in  presence  of  the  accounts 
of  the  recent  great  storm  at  Calcutta  and  the  loss  of  12,000  lives,  that  a Com-  The  re«„t  st.™  „t 
mission  should  be  sent  out  to  impure  into  the  circumstances,  and  ascertain  what  * * " 
portion  of  that  large  amount  of  loss  might  have  been  saved  to  the  country,  by  a 
proper  employment  of  the  resources  of  modern  science. 

QUESTION  OF  SOLAR  REFRACTION. 

A problem  more  astronomical  than  meteorological,  and  more  connected  Qai*»i»n  ni 
with  gonornl  physics  than  with  oithcr,  is  that  of  the  sensible  existence  of  a solar- 
refraction,  of  the  nature  indicated  by  Prof.  W.  Thomson,  from  his  views  on  the 
Dynamical  Theory  of  Ileat.  We  had  endeavoured  here  to  make  observations 
to  test  it,  but  without  success,  and  in  our  smoky  position,  despaired  at  last  of 
ever  seeing  a star  sufficiently  uear  the  sun  for  the  purpose.  During  this  present 
year,  however,  the  subject  has  been  taken  up  by  the  Astronomers  at  Pulkova, 
near  St  Petersburg,  where  they  have  a purer  atmosphere  than  ours,  more  T*km  up  ■»  *n  *«i 
modern  instruments,  and  unrivalled  skill ; so  that  their  practical  finding  must 
be  important  for  the  theory  in  its  present  state.  Their  method  also  of  inquiry 
was  original,  and  is  thus  described  by  M.  Wagner,  who  has  charge  of  the 
Transit  Instrument  and  the  time  observations  there  generally. 

“ This  summer  we  linve  undertaken,  on  your  precedency,  a scries  of  observa- 
tions for  ascertaining  the  existence  or  non-existence  of  a sensible  solar  refrac- 
tion, in  observing  on  Dr  Winnecke’s  proposition,  Venus  about  the  time  of  her 
superior  conjunction  with  the  sun.  The  unfavourable  state  of  the  weather  has 
prevented  us  from  observing  Venus  from  July  12  to  July  22  inclusive,  the  con- 
junction hap]>eiiing  on  the  17th.  Nevertheless,  I succeeded  in  observing  Venus 
on  the  23d,  when  her  distance  from  the  border  of  the  sun  was  not  greater  than 
1°  28' ; and  I think  that  under  favourable  circumstances  it  will  be  possible  to 
observe  Venus,  and  also  Mercury  considerably  nearer  to  the  Sun,  even  when 
not  at  great  elevations  above  the  sea-level,  where  certainly  such  observations 
may  be  made  much  more  conveniently. 

“ The  agreement  of  the  observed  Right  Ascensions  with  those  calculated 
from  M.  Le  Vender's  tables  is  hotter  than  I had  expected  under  such  circum 

KMXBITRnil  ASTNU.NoMmAl.  tllBBRVATMXS.  VO U XIII.  (AIT.  K) 


R 18 


Report  to  tiik  Roari*  of  Visitors,  1864. 


stances,  nml  certainly  at  these  distances  from  the  Sun,  there  is  not  yet  any  solar 
refraction  of  approciablo  amount,  as  you  may  judge  yourself  from  the  followin'; 
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" Dr  Gyldeu  has  observed  Venus  with  the  Vertical  Circle,  but  his  observa- 
tions are  not  yet  all  reduced." 

This  must  be  regarded  as  a very  interesting  and  valuable  contribution  from 
abroad,  to  a modem  Scottish  problem  in  its  theoretical  origin. 


A NEW  INQUIRY  URGED  UPON  THE  ASTRONOMER. 

About  five  years  ago,  a subject  was,  by  a private  gentleman,  pressed  upon 
my  attention,  as  Astronomer-Royal  for  Scotland,  to  investigate ; but,  I,  finding 
that  it  was  not  ostensibly  in  my  lino,  handed  it  over  to  one  of  the  Architectural 
Societies  in  Edinburgh.  Nothing,  however,  was  done  in  that  quarter ; and 
therefore,  when  another  book  on  the  same  subject  was  sent  to  nic  from  the 
same  author  last  winter,  T sot  myself  to  look  into  it  as  well  as  I could. 

Tuj  siT-fiiyi, T*1’8  subject  was,  a theory  of  the  Great  Pyramid  of  Egypt,  as  expounded  by 
Th,"rT  ‘h<’ thcn  but  now  deceased  Mr  John  Taylor  of  London,  in  his  two  works, 

" Tll°  ^eat  Pyramid,  why  was  it  built,  and  who  built  it,”  and  “ The  Battle 
"t  the  Standards,  i.e.,  standards  of  weight  and  measure.  The  further  that  1 
proceeded  in  the  inquiry,  the  more  some  of  Mr  Taylor's  leading  views  seemed  to 
< unmend  themselves;  until,  after  reading  everything  that  I could  lay  my  hands 
app  viug  some  special  tests  and  giving  full  consideration  to  all  recorded 
ii«,  by  i high  probability  was  impressed  on  my  mind,  that  the  Great  Pyra 

to  Vu.n!  CS  *tR  uae’  m'gbt  have  been  originally  invented  and  designed 

however  ofTl' f"r  no  ,es3  than  a primitive  Metrological  Monument;  not 
more  Mrtwl  ^ Wolatrous  metrology,  but  of  proto-Chaldcan,  and 
pletelv  isolated  hv°t  ° ,^acrod  Hebrew,  metrologies.  Also  that  it  was  enm- 
Pyraraids;  was  built  tf*  "!R  ,eatures  of  construction  from  all  other  Egyptian 

idolatry,  and  in  an  age  St^othe^k  ^ “ pr0t0St 

' y othei  known  architectural  work  ; its  metrolo- 
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f cal  system  too,  notably  different  from  the  Egyptian,  had,  with  an  exquisite 
simplicity  such  a scientific  perfection  that  it  could  not  possibly  have  been  pro- 
duce y any  of  the  child  like  philosophers  and  physicists  of  that  early  day  if 
here  were  then  any  such  individuals  at  all ; and  being  even  still,  more  perfect 
than  anything  which  civilized  Eumpo  has  produced  up  to  our  own  times  as  a 
practical  systom,  may  lie  unhesitatingly  claimed  as,  in  its  origin,  something 
bordering  on  the  very  lughest  questions  connected  with  the  manner  of  man’s 
nrst  appearance  on  the  earth. 

The  secular  proofs  of  these  things  reside  chiefly  in  comparison  of  the  best  KwnMoflllP 
measures  of  the  Pyramid  with  the  latest  modern  measures  of  the  Earth  and  t’nK,£' 
testing  the  deductions  therefrom  under  all  scientific  severity;  and  if  they  are 
not  so  entirely  and  clamantly  convincing  as  they  possibly  might  lie  to  all  men, 

““  T,ey  ‘‘I*  5°  the  8tranpely  inflicting  and  contradictory  measures 
of  the  P)  ramid  brought  home  by  different  modem  travellers  ; for  the  true  theo-  ““eri*1‘  f"r  rror,|V 
retical  quantity  is  always  amongtt  the  measures,  and  never  on  one  side  of  them 
Tkeir  variations  or  errors  indeed  almost  exceed  belief,  and  make  the  task 
of  the  computist  at  home  most  onerous  and  ungrateful ; obliging  him  to  con- 
demn largely,  and  select  very  sparingly  those  few  recordod  measures  which 
a general  knowledge  of  many  attending  circumstances  may  induce  him  to  think 
least  untrustworthy. 

The  case  is  precisely  such  a one  as  requires  further  investigation  at  the  p^,  hJ. 
place ; and,  seeing  how  our  nation  is  agitated  just  now  by  questions  of  a change  “* Ik< 

in  its  hereditary  -Metrology,  and  is  urged  by  a powerful  political  party  to  take  a * " 

radically  subversive,  instead  of  a correcting,  improving,  and  reforming,  step  in 
that  direction  which  may  bo  much  more  fatal  to  national  interests  and  connec-  It«  nj 
tions  than  most  mon  are  aware  of,  in  their  present  uncertainty  as  to  whence  tioi“l  '"’i’0"*0"'- 
tlieso  measures  were  originally  derived,  and  how  they  acquired  a primal  resern- 
blanco  both  to  those  of  the  Great  Pyramid,  and  to  some  of  the  sacred  Hebrew 
measures  of  old,— I propose  to  go  out  to  Egypt  without  delay,  though  only  on  i*dM<,n  , 
ray  own  humble  resources,  and  see  if  I can  do  anything  by  myself  to  clear  up 
some  of  the  smaller  anomalies  in  the  published  accounts  ; or  ascertain  at  least 
what  the  present  state  of  the  Monument  really  is,  and  what  facilities  it  may 
offer,  or  difficulties  it  may  present,  to  a properly  furnished  national  expedition 
of  the  future,  in  an  inquiry,  antiquarian  indeed  in  character  but  of  exalted 
science,  and  where  much  more  than  merely  individual  national  interests  may  be 
concerned. 

The  only  request  herein  that  I have  made  to  any  one  for  assistance,  has  &»! 
lieen  to  Earl  Russell,  as  being  Secretary  of  State  for  Foreign  Affairs ; and  with  “* inU,rna' 
him,  solely  to  procure  me  from  His  Highness  the  ViceRoy  of  Egypt,  an  exclusive 
use  of  the  Great  Pyramid,  during  the  time  that  I should  be  examining  its 
internal  arrangements ; and  his  Lordship,  though  instantly  refusing  on  his  own 
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part  anil  tlmt  of  Her  Majesty's  Government  to  do  anything  of  tho  kind,— has 
vet  Ih-cii  pleased  to  write  to  ller  Majesty’s  Consul-General  in  Egypt  to  procure 
me  the  honour  of  an  introduction  to  the  ViceRoy,  and  then  let  me  plead  the 
case  for  myself. 

Meanwhile,  both  tho  paper  which  I had  the  privilege  of  reading  before  the 
Royal  Society  of  Edinburgh  last  spring,  “ on  the  reputed  Metrological  System 
of  the  Great  Pyramid,  and  the  popular  l*ook  published  in  the  course  of  the 
summer,  “ Our  Inheritance  in  the  Great  Pyramid,"  have  produced  innnv  sym- 
pathising correspondents,  not  only  in  this  but  other  countries  also;  and  some  of 
those  correspondents  have  kindly  9ent  me  introductions  to  Egypt,  or  offered 
assistance  in  various  other  ways.  Hut  tho  most  immediately  important,  and 
least  expected  case  of  this  kind,  occurred  in  our  own  city,  where  a friend, 
immediately  after  reading  the  book  alxwc-meutioned,  began  an  active  corre- 
s|s mdeuce  and  reference  to  works  with  many  opposite  arguments ; but  finally 
not  only  conceded,  that  the  truth  and  exalted  nature  of  Mr  Taylor’s  views  were 
apparently  maintainable  up  to  the  extent  to  which  recorded  measures  of  the 
Pyramid  could  prove  anything ; hut  that  they  included,  if  true,  decidedly  a great 
and  pregnant  question  of  the  day  in  which  wo  live : and  that  the  nnlv  methud 


' ° "i — — j occasion,  niigni  iaciutatc  tnc  inquiry 

I proposed  to  undertake,  he  begged  to  bo  allowed  to  do  so. 


_ , on  v ,fi,v ' 9 *v  uv  ou. 

This  offer  was  made  so  spontaneously  and  heartily,  so  untrammelled  too  by 
t ic  smallest  expression  that  might  have  implied  any  desire  to  control  my  in- 
tern i<  inc  of  observation,  that  I could  not  but  gladly  respond  thereto;  and  if 
1 may  succeed  eventually  iu  bringing  homo  some  superior  measures  of  angle 
and  length  from  the  Pyramid,  it  will  be  irrenHv  
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EXAMPLES  of  the  Weekly  Returns  received  from  the  Stations  of 
the  distant  Time-Guns,  excepting  that  of  Greenock,  connected  with 
the  Royal  Observatory,  Edinburgh,  during  the  end  of  lsfid  and  the 
beginning  of  1^54. 

1.  N ewcastle-on-Tyne  Gun. 

2.  North  Shields  Gun. 

3.  Hamilton  Hill,  Glasgow,  Gun. 

4.  St  Vincent’s  Place,  Glasgow,  Gun. 

5.  Hroom ielaw,  Glasgow,  Gun. 
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TIME-GUN  STATION  AT  NEWCASTLE-ON-TYNE  IN  THE  YEAR 
Distance  of  Needle  Station  from  Gun  =600  Feet  SAY.  uv  W. 
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TIME-GUN  STATION  AT  NORTH  SHIELDS,  IN  THE 


YEAR  1863. 


Distance  of  Nkeple  Station  from  Gi  n =8J  Mii.es. 
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TIME-GUN  STATION  AT  HAMILTON  HILL,  GLASGOW,  IN  THE  YEARS  1803-04. 

Distaste  of  Nucule  Station  from  Gun  = 7920  Feet  South-East. 
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good 

good 

good 

good 

good 


08  57-0  goOii 


3nl,  ur 

%.  At.  If. 

the  1:0:0 

|mu.  Guo  Sij4nil. 

Wind. 

Time  bv 
Clock." 

Manner 

lolorvn 
biSuuJK 
"f  Gun. 

Sort  of 

8u«xi'J. 

Mituf 

perHnu 

Njiprnxi 

matnlj 

1 

1 Direction. 

n.  JL 

no  clock 

good 

not 

| 

beard 

3 

1 

WE. 

no  clock 

good 

not 

beard 

2 

S.W.  1 

no 

gun 

good 

GO  2 0 

not 

heard 

2 

s. 

60  22  0 

good 

uot 

beard 

2 

s.w. 

60  18  0 

"aod 

not 

board 

1 

s.w. 

60  2|4) 

weak 

not 

heard 

i 

s.w. 

60  1 .0 

got"! 

not 

heard 

1 

s w 

60  50 

good 

not 

board 

1 

s.w. 

60  40.0 

good 

not 

hoard 

1 

s.w. 

60  8-0 

good 

not 

beard 

2 

s w 

CO  3-0 

jtoxl 

not 

heard 

7 

s.w. 

59  450 

good 

not 

heard 

8 

s.w. 

59  4G  l) 

good 

Hu? 

beard 

b 

s.w, 

S.W'. 

59  IDO 

good 

not 

Lean] 

6 

lift 

»ignal 

.. 

N.W. 

2 

CO  20 

prod 

not 

beard 

2 

N. 

59  42-5 
59  47  0 

COOl] 

K"od 

not 

not 

beard 

board 

4 

2 

i1 

s.w 

x.w. 

59  38  0 
59  57  0 

good 

gOrtl 

not 

nut 

liennl 

heard 

2 1 
2 

w. 

N.  1 

59  56.0 
59  574) 
39  564) 
59  57-U 

good 

good 

HOC 

roiimoii 

not 

not 

beard 

! 

2 | 
2 
3 
2 

s. 

s. 

w. 

s.w. 

good 

good 

beard 

heard 

Cload,, 

OtolO. 


IV cl.  I>ry,  Foggy. 
ca  olbcrwio1. 


4 

7 

8 

4 

baze 


wet 

Ad-- 


1 


Kmlti 


8 

10 


fine 

fine 

Guo 

fine 

fine 

foggy 

fine 

fine 

breezy 

Florin}' 

Will 

wet 

fine 

foggy 


I heavy  A damp 
fine 

dry  frmt 

j foggy 


Cliargt  = i f« 
Heud  oail» '- 
Silo.  S'lUnd* 

o«:*,lrtt«  !•< 

{ g |1«.  Hariri 

round  difilri:! 

Slk  BeuiAO' 
greet  rear  <* 

8 lt« 

Heard  11  i*10 
veil 

5 Has. 

Sib). 

. |U  C**? 
(tiring  «*J 
1 IU. 

Ilk. 

Ht«.  ClskJ-'" 
-lifting  t*7* 

6 Ik. 

tVrenl^' 
Fpnngo^ 
ometoi  F | 
ciuci 

time  krfos  -" 

;ibs- 

Ilk. 


,1 


foggy 
fine 
dull 

dull,  Ml 


Bid  fuse 


Digitized  bvX 
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Timk-Giw  Station  at  Hamilton  Hill.  Glasgow,  in  the  Yeak  18G3-04. 


Iftt  Signal. 


Monlli.  Weak.  I T}££r  | Manner. 


2m!  Higottl. 


3r'l,  «t  H'«  1 : 0 :T  p is.  Gun  8i«ual. 


i 57  58*0  I good 
57  57*5  good 


16  , M.  ,57  57-5  I good 

17  T.  57  57  0 good 

18  IV.  57  55-0  good 

19  Th.  57  53  0 good 


H 57  52-0 
57  31-0 


57  49  5 
57  19-0 
| 57  48-0 
57  47-0 

I 

57  40  0 
57  59  0 


57  520 
57  51  5 
57  41  5 


l»o  J gill) 


no  gun 


I 57  58-0  , go.*! 


' M.  , 58  8 0 guod 

« I T.  58  10-0  good 

W.  jj  58  13-0  good 

10  Tl>.  |s«  140  good 


Time  by  I 
Clock. 


58  58  0 good 
58  57*5  good 

58  57-5  good 
58  57-0  guod 
5B  55*0  gooi] 
58  53  0 good 

58  52  0 good 
58  5 1 *0  good 


58  49-5  guud 
I 58  '19*0  good 
58  48-0  good 
58  47»0  good 

58  46  0 good 
58  59-0  | good 


58  52*0  | good 
! 58  51-5  good 

I 58  44-5  Uo, i,1 


no  gun 


Tirm*  by 

! Clock.  MauDDr. 


59  58*0  ! good 
59  57*5  good 


59  8*0  good 

59  10  0 good 
59  13-0  good 
59  14*0  good 


59  57*5  guod 
I 59  57-0  good 
59  55-0  good 
59  53  0 good 

| 59  52  0 good 
1 59  51*0  good 


59  49*5  good 
59  49*0  good 
59  180  good 
59  47-0  good 

59  46  0 g<K»d 
59  59  0 • jood 


59  52-0  good 
| 59  51*5  ) goo  1 
i 59  14-5  i good 


if  | gun 


38  58  0 j good  | SB  58-0  goal 


GO  8 0 goad 

60  10-0  good 
GO  13-0  good 
60  14-0  g nil 


38  15-0  good  1 59  13-0  good  ( GO  134)  good 


llioctjon. 


ClondA  tVet,  Dry,  Fomr'- 
I to  10.  or  otherwise.  ’ 


Remarks 


missed  ........ 

KOI  | heard 


80t  heard 
not  heard 
missed  


11  °*  heard 
11  °1  heard 

Dot  I hand 

ll0t  ; heard 


10  doll 
10  dull,  w,-t 


004  heart)  |j 

not  heard 
not  heard 

not  heard 

Hot  heard 

not  heard 

not  heard 

riol  hear!  i 

not  heart) 

no<  hcaril 

not  heard  1 

not  heard  | 


8.W. 

S.W. 

9.  by  W.  i| 
&W. 


10  l hairy 
9 dull 
9 j dull 
10  ! dull 


10  P dull 
j 10  [ tin  It 

10  I dull 
G | line 

6 . damp 

i 5 j fine 


l Fuse  buret  at  top 

| Fuse  bo  ret  at  lop 
Finn,  buret  at  top 


Thu. gnu  nun  heard 
' every  day  in  the 
quieter  streets,  al- 
though not  heard 
at  (bis  office 
Charge  *4  I ha. 


3 S.W.  hyW  io  damp 
3 S.E.  io  dull 


4 S.W. 

5 | S.W. 

3 W. 


8 dull 

9 damp 
8 dull 

Magnetic  Tele- 
graph Company's 

! j wire  broken  be- 

1 twceri  Edinburgh 
| and  Glasgow.  No 
gnn 

r1  Mistake  of  Mug. 
T.  Co.’s  elerk  at 
j Edinburgh  at- 
taching wrong 
wire.  No  gtui 
fj  Gun  wire  broken 
J by  storm,  and 

10  : stormy  & Wet  - , could  not  be  re- 

I paired  in  time. 

1 No  gun 


10  / yery  stormy 
1 1 and  wet 
10  I wet 
3 1 fine 

6 j heavy  dr  damp 


S.W.  10  l wet 


distinctly  | 
is  top  of  this  j 


MRS! 


n 20 
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TniB-Ora  Station  at  Hamilton  Hill,  Glashow,  in  thb  Ykaii  1863-04. 


Time  by 
Clock. 


hiU-rral 
loSouu  I 
j of  t»u:i. 


<*r  vUiondte.  ‘ 


Mouth. 


Sort  of 
Sound. 


Muuner. 


Mauurr. 


fine 

fine 

stormy 

tine 


(!on  jpiWlf  »* 
chievoi* 


missed 


dry  front 

dry  frost 

dry  frost 
dry  frost 
very  foggy  “D^ 
bard  frost 
foggy  & frosty 

foggy  Jc  frosty 


missed 

not 


«»W*ntly  by  tb,- 

®otu>u  until  io  K<on()-  , 


''i*1'  *ln4  »od.»io  ; tbs  nellies  were  observed  to  «»ke 

loforo  tbs  Ust  signs),  and  tlie  key.  n.d  t.rvwod  till  W 14"  bod  expu*1  l“" 


Digitized  by 


59 

6-5 

DO 

59 

4 0 

39 

3 5 

59 

1-5 

39 

1-0 

59 

1-0 

38 

59-0 

58 

59-0 

58 

5B0 

38 

560 

58  37  0 

58 

580 

58 

550 

38 

51  0 

58  47  0 

58  42-5 

59 

20 

59 

5-0 

39 

7-0 

59 

85 

59 

9-0 

39 

8 0 

Wind. 

Mile* 

Clndi, 

j*erH«>ur 

Approxi- 

mately 

Direction. 

0 to  10- 

7 

S.W. 

3 



4 

8. 

6 

4 

S. 

5 

11 

8.W. 

9 

3 

E. 

| 

3 

4 

s.w. 

8 

3 

s.w. 

2 ; 

1 8 

s.w. 

io  j 

5 

N. 

2 1 

7 

8. 

10 

n 

w. 

10 

2 

S.  by  W. 

10 

4 

S.W. 

to 

3 

S.W. 

10 

0 

S.W. 

10 

2 

N.W. 

6 

2 

N.W. 

5 

1 

E. 

1 

1 

E. 

1 

3 

E. 

1 

1 

N.E. 

I 

o 

! 

E. 

i 

1 

E. 

1 

E. 

5 

3 

S.E. 

9 

1 

S. 

6 

4 

S.E. 

2 

3 

S.E.  1 

7 

4 

S.E. 

5 

4 ; 

E.S.E. 

9 ( 

1 1 

58 

17-5 

58 

18  0 

58 

17  0 

58 

13  5 

58 

10  0 

58 

8-5 

58 

0-5 

no 

58 

4-0 

58 

3-5 

58 

1-5 

58 

1-0 

58 

1-0 

57 

59-0 

57 

59-0 

57 

580 

37 

560 

57 

57-0 

57 

58  0 

57  55  0 

57 

51  0 

57 

17-0 

57 

42-5 

58 

2-0 

58 

50 

58 

70 

58 

8-5 

5B 

90 

58 

80 

•♦4 
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Twe-Gtra  .Station  at  Hamilton  Hill,  Gi-aboo*.  ik  the  Year  1863-64. 


Pay  of 


1st  Signal. 


Manlh. 

Week. 

1!  ^ 

|j  Time  b j 

| Clock. 

1864. 

Jua.  18 

! M. 

■.  t. 

58  11-0 

19 

T. 

58  12  0 

20 

W. 

58  24) 

21 

j Tb. 

58  15 

22 

F. 

23 

S. 

O 

If. 

58  00 

25 

58  0-0 

26 

T. 

K71 

27 

W. 

Tli. 

57  59  0 

28 

29 

F. 

57  56-3 

30 

S. 

o 

If. 

57  5-4-5 

Fob.  1 

1 

57  54  0 

2, 

T. 

37  54-0  i 

3 

W. 

57  54  0 1 

4 

Tb.  , 

57  51-0 

5 

F.  | 

57  53-0 

r> 

S. 

SCSI 

2nd  Signal. 


Manner 


Time  be 
Clock.  | 


Maimer. 


l|  m, 

59 

50 

50 

59 

50 

59 


110 
12  0 
20 
15 

1-5 

00 


go«*l 
good 
I Rood 

.IP'O'I 


good 

good 

god 


guo«l 
go-fd 

59  0 0,  £ood 
j 59  0 0 j i^uuij 
58  59  0 good 
, 58  57-0  good 

^ j8  50-5  ' jjood 
58  5f5  gixk) 


good 

good 


i 58  54  0 j good 
58  51  0 good 
i|  58  54-0  | good 
j 58  54  0 .-and 


58  53  0 
58  50-0 


good 

good 


8cd,  h 

A.  m.  m 

the  1:0:0 

p m.  Guu  Signal, 

Wind. 

Turn;  by 

Clock. 

Manner. 

Intcrvu 
to  San  n 
<»f  Gun 

| Sort  of 
| 8oand, 

II  Mile. 
ipcrHou 
apjiroai 
1 raately 

Direction. 

W.  A. 

r>o  n o 

good 

Dot 

hoard 

5 

S.E 

Llill 

good 

not 

besrd 

7 

S.E. 

CmTj 

good 

not 

board 

6 

S.E. 

C0  15 

good 

not 

heard 

10 

1 S-w- 

60  0 5 

rood 

not 

beard 

9 

\v 

M 

good 

6 

! heavy 

II 

KB 

good 

nut 

lieard 

9 

s.w.  f 

00  0 0 

good 

not 

beanl 

15 

s.w.  i 

9 

dull 

10 

sw 

59  57-0 

good 

6 

loud 

B1 

■ 

59  56-5 

good 

not 

board 

■ 

59  34-5 

gord 

not 

beard 

8 

59  54-0 

good 

not 

beanl 

InraK 

[Mil 

good 

loud 

s.w. 

59  54  0 

good 

not 

heard 

17 

W.S.W. 

good 

6 

loud 

4 

N. 

59  53-0  [ 

good 

6 

loud 

2 

N.  li 

59  50-0 

gooil 

not 

beard 

2 

vm 

0to  10. 


1 10  I damp 


9 

10 
10 

8 

t 


H ot,  Dry,  Foggy,  I 
or  otherwise." 


Remark* 


damp 
damp 
very  wet 

dry 

fine 


I Clock  set  by  gun 


7 [|  fine 

8 I]  dull 
10  I dull 
3 fine 


10 

5 

10 

10 

10 

6 

s 

10 


dull 

fine 

dull 

wet 

stormy,  dull 
frost 

frost 

dull,  frost 


The  gUD  xued  al th.a  .UtloD  «u  a 22  potiii<t*r  ,'inm).  Charge  of  powder  rutd,  4 lb*, 
o bar  jnat  hem  lufonned  that  it  wm  originally  a 22  lb.  gun,  but  fan*  been  re-bored  to  the  diameter  of  a 42  lb.  aim. 


57  52-0  good 
57  51-5  good 
57  44*5  good 


56  52  0 
58  515 
58  44-5 


D«y  of 

lit 

“T" 

M-r.tli,  We«;  Jr. 

I Tim.'  by 
1 Clock 

1603.  | 

l **  L 

Dec.  3 j Th. 

no 

* ! V 

no 

4i  1 

57  48  0 

• ••  | O 

7 M. 

58  8 0 

8 T. 

58  10-0  j 

9 W. 

56  13  0 j 

10  Tb. 

58  H O L 

II  K. 

58  15*0  £ 

121  S. 
O 

58  155  g 

Appendix  to  Ukport  for  ihh-j. 

Tisik-Gin  Station  at  St  Vintenth  Pi  * rP 

iacknts  I LACK,  Glasgow,  in  thk  \kars  18ij3-64. 

2,"‘  “*“*• 3M.  tin,  1:0:0^.  Signal.  II  T”  1 


Time  by 
I’Jock.* 


ffiiri 

I 

Wo . j?iid 
•58  iS  O i good 

51)  8-0  gofxi 

10  10  0 good 

5!)  1.1-0  good 
59  I 1-0  go^l 

59  1 5-0  I ^10,  | 
59  1 5*5  good 


do  , gun 

Do  gu|j 
59  58*0  I good 


15  T. 
10  \V. 


58  17*5  I good 
58  >8.0  {good 
58  17-0  good 
,58  13*5  good 

58  1 0 0 good 

58  85  good 

I 

I 58  G-5  i good 


59  17*3  good 
39  18-0  go«*| 
59  17-0  good 
39  13*5  good 

59  10-0  good 
39  8-5  good 


59  6*5  good 


GO  8*0  go«»d 

GO  10*0  good 

00  13*0  ' go*td 
00  I 1-0  good 

GO  15  0 good 
60  1 3*3  good 

GO  17*5  g>  M>i| 
GO  1 8*0  , goo  1 
60  13*5-1  gfM.nl 
GO  13*5  good 

GO  100  good 
GO  8-3  gr»>d 


60  6*3  ' good 


noaigna  U (Mag.T.  <V«  cl.Vk  forgot  to  connect  I wire) 


” :'V  i?3  <•«  *-i 

21  Tb-  '•>»  3 5 good 


25  1 F. 

2(i  8. 

j O 

28  1 if. 
20  T 

30  W 

31  | Tb. 
IKH.  | 

Jan.  I ! f. 

2 S. 

O 

4 M 


j 58  1-5  go*a| 

58  1-0  good 

I 58  1-0  good 

37  58  0 jr.M.U 
57  58-0  good 
I ‘*7  58  0 good 

' 57  5C0  go,*] 
57  57  0 good 


58  4 0 

111  3-5  j good 

58  1-5  g.  ..a) 

58  | -0  good 


fiO  -10  .fthl 
GO  3-3  good 

GO  1-5  goad 
GO  | 0 good 


30  Ml  j good 
58  59-0  ' . 1 1 , 1 

58  59-0  | good 
58  58-0  gyoj 

! 58  se  n good 

38  57*0  good 


60  10  good 

59  59*0  good 
59  59*0  good 
39  38  0 j good 

59  56  0 giiud 
39  57-0  giei 


57  58  0 Ignoil 
37  53  0 good 


j 58  58  0 I good 

i 

i 08  55 0 good 


59  58*0  good 
59  55  0 good 


Juti.c-.!  ^ 

pr  *•* 

HI? 

S»Fr 

— — 1 *3 

1 ~ 

i 1 

i 

oil  loud 

il  9 

■■■I  loud 

10  i 

ID  i«M»*  1 

'!  9 | 

| miaac  <i  

1 | 

nil  loud 

It  ^ 1 

nil  loud 

7 1 

nil  lood 

|l  7 

1 nil  | loud 

i 

nil  1 loud 

ltd!  loud 

II  1 

nil  loud 

3 

j uil  lotid 

•• 

iniseed  

3 

* 

miaaed  

» 1 

nil  loud 

5 I 

nil  | li.inl 

7 1 

nil  1 loud 

II  ' 

<1©ndn.  Wat,  Prv,  Foter 
0 fo  10.  or  lAlif-rwi^.  . * 


Kt*iDArks. 


I Magnetic  Telegraph  Co. 'a  wire  broken 
\ between  Edinburg!.  and  Glasgow.  Jfo arm, 

I Mistake  of  M T.  Co.*.  Clerk  .?  Edinburgh 

I attaching  wrong  wine.  N„  gun. 

10  afortny  4 wot 


f very  atonny 
I ami  wel 


5 line 

6 heavy  A-  d,im| 


j I'll  re  bunt  ut  top, 
j | not  igniting  pow 
! der  in  ajaill 
<lo.  do. 


10  wet 
3 fine 

8 firm 
5 - fine 

8 »toi  ni  v 


8 tine 


S.  by  \V. 
S W. 


I very  loud 


2 

fine* 

B 

10 

i 

dull 

a 

| frorty 

ID 

i dau. n 

to 

dull 

10 

1 

wet 

10 

1 wet 

: 

10 

! wet 

10 

\ wet 

0 

<|  fine 

5 

fine 

u 

1 

1 dry  fmst 

1 

1 dry  Croat 

I Knee  burnt  al  Ini, 

I I only 

I Fuse  burst  at  (on 
I only 

I j Filed  in  abort  eir- 
f | cuit  by  local  clock 


dry  finet 
dry  froat 


bung  fire 


[Bad  fuse 

| | Exchange  clock  4 
< 1 see.  foot;  College 
( j clock  correct 


Md' 2a3fS5Si.,<'  ri*  ISySSK CMTo  bjf  I>;'1  "'S**1  W,J  mi" ■ «.a needle.  «lwcr«„l  to  „»k„  .1,  flrcnoM  several  time# 

ben  the  gone  went  off  I ( nyy,ni|  hefors  they  »hoal!l  hare.  * 1 '>M  Un  '1  10  *fCO",|»  bat *o  'h*  Imt  «i|fnal.  and  the  key.  not  pteiaed  till  W If  hod  oxpirrt  (our  lima).  > 

-wwuinou.  oiuntaraTiou*.  vol.  xul  

- iffjit-  v 


>»•..  ware 
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Tire-Guv  .Station  at  Sr  Vincents  Place,  Glasgow,  in  the  Years  1863-114 


Ul  Signal, 


2ud  Si^nnl, 


M °f  •!»*  1 : 0 : I'.tu . Gun  Signal. 


Wrl,  Dry.  K-  vCy. 
nr  • •iLrrwifi- 


IfQi  - 

H-oi  i f ^rHoui 
S*.uiii|.  ij'i-roxi 
mat.  Iv. 


Time  l.y 

CUk\l 


Intrrra! 

nr.  toS.ua.i 

<4  linn- 1 


Tima  l*v 
Clock. 


Mtitifii-r. 


Mnnn.  r 


Direction 


very  fuggy  ami 
freely 

fo«r«y*  froah  j 


Collfjtfc  «ki 


fo^jjy  A frorty 
froet 


Clock  nnA»» 


Cl*k***P 


dull 

wet 

stormy 

froet 


s w 
s w. 
W.S.NV 
N. 


Imrd  fre>l 


hard  front 


— — I i«  otig,  |J  ioch  bor*.  Clurg*  of  powder  oiecl.  4 nt. 


:.!) 

12  0 

AO 

20 

-VJ 

15 

39 

0-3 

49 

on 

49 

00 

59 

00 

48 

590 

58 

47  0 

58 

46  5 

58 

51  5 

58 

510 

48 

510 

58 

410 

58 

3-MI 
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Distance  oe  Needle  Station  fwim  Go.  =3,111111  Feet  Noetii  Eaat. 

lit  Signal  2»d  Signal.  M,  or  Ik*  If lO.o'pjn.Oun  8ij(ul.  — ■ i 


lft  Signal 
Thud  hv  1 


57  57*0  good 

57  56-0  good 
57  57  0 good 


...  Q 

IB  M. 

17  r. 

18  W. 

IB  Tii. 

20  F. 

21  S. 

• 0 

21  M 
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25  tV. 
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I 
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58 
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10  u 

good 

58 

18  0 

good 

| 58 

47  0 

good 

| 58 

16-0 

good 

58 

59-0 

2‘HXI 

58 

520 
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58 
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missed  ...... 
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3 
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10  stormy  and  w ell  Ball  fell  with  gnn 
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Time-Nun  Station  at  Broom, iuw,  Glasgow,  in  toe  Years  1863-04. 
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The  gun  liacd  at  lid.  Matron  wo.  a ship’,  signal  goo.  2 fee.  7 inches  lung.  I foot  diameter  breach,  4 inch  here,  flred  with  a charge  of  2 Ibe.  daily. 
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III.  REPORT  to  the  Board  of  Visitors  of  the  Royal  Observatory, 
Edinburgh,  at  their  Visitation  on  the  20th  of  April  1869,  at 
3 P.M. 


FliESEXT— 

The  Hr  H ox.  Sim  W,  Hi RSOX-CRAIG,  Hart.  («»  tkt  Chair), 

The  Hr  Ho X.  The  LORI)  JUSTICE  GENERAL. 

Silt  ALEXANDER  GRANT,  Bart.,  Principal  of  the  University  of  Edinburgh. 

Dr  CHRIST  ISON,  I'rrxu/cnt  of  the  Royal  Society  of  Edinburgh, 

R M SMITH,  Eng.,  E.R.S.E., 

Poor.  P.  G.  TAIT,  M.A.  (Secretary),  and 
C PIAXZI  SMYTH,  Astronomer  Royal  foe  Scott  and. 

Gentlemen, 

Since  your  last  visitation  of  this  Royal  Observatory,  the  most 
important  circumstances  which  I have  to  bring  before  your  attention,  are  the 
actions  taken  on  acknowledgments  by  two  successive  Ministries,  anil  mainly  on 
account  of  your  representations,  seconded,  as  they  were  powerfully  at  different 
times  by  the  late  much  respected  Mr  Henderson,  Queen's  and  Lord  Treasurer’s 
Remembrancer  ; Mr  Duncan  M‘ Laron,  M.P. ; Mr  R.  M.  Smith,  F.R.S.E.,  and 
the  Edinburgh  Chamber  of  Commerce,  to  the  effect  that, — 

Firstly,  The  Astronomical  instruments  here,  as  well  as  their  containing 
buildings,  have  to  be  kept  in  repair ; and, 

Seeoiul/y,  Tliat  under  the  increasing  amount  of  various  official  work  ordered 
to  be  performed  in,  or  by,  this  Observatory,  some  enlargement  of  office  accom- 
modation was  required,  and  easier  communication  between  the  Astronomer’s 
residence  and  the  Observatory. 

OFFICE  AND  HOUSE. 

The  earn  ing  out  of  the  first  of  these  resolutions  was  simple  and  easy  ; but 
the  second  was  more  difficult,  and  a special  meeting  upon  it  was  held  here  on 
January  30,  1867,  by  the  Board  of  Visitors,  under  the  presidency  of  Sir  W. 
Gibson-C'raig  ; and  with  the  result  of  recommending  to  Government,  to  exchange 
their  present  insufficient  and  unsuitable  Astronomer’s  house  in  Hillside  (’rescent, 
KniKMrmm  astronomical  observations.  vol.  xiii.  (Arr.  k) 


• a 


k :»i> 


ItalNUtT  Tii  Til K UiaitCMlF  VlBlTOItf?,  lHfHJ. 


i t.i-  .|  ii  % : 1..-1 

•0«|  «-»c*J  id  .i? 


.1  tl 
ll*MU 
l.-l 


l'r»*r>.li„K  tl,,.. 


Cm  mic  to  lie  )>uili  in  I he*  Royal  Terrace,  ami  arranged  tit  contain  the  additional 
olliec,  honk.  ami  in-l riiiiii-nt  rooms,  so  urgently  required. 

On  the  recommendation  of  the  Hoard  being  communicated  by  their  Secre- 
•ary  l"  II.M.  (ioveiitinetit,  they  ordered  their  own  local  officer,  Mr  K.  Mathesoit 
oi  Her  Majesty's  Hoard  ol'  Works,  to  report  it|>on  it.  lie  accordingly,  already 
most  intimately  acquainted  with  the  ( Jbscrvatniy  state  ami  .situation,  satisfied 
hiniselt  l>y  still  further  examination  of  all  the  points  at  issue,  and  then  sent  in 
to  the  chief  of  his  department,  at  that  time  Lord  John  Manners,  so  full  and  able 
a report,  and  one,  as  it  has  proved,  so  direct!}  confirmatory  of  the  decision  at 
" bieli  the  \ isitors  had  arrived,  that  t lie  t iovcriimcnt  agreed  to  incur  the  expendi 
tnic.  subject  to  the  approval  of  Parliament.  This  approval  was  accordingly 
applied  for  and  obiairied  last  summer,  and  tin*  bouse  is  now  so  far  in  progress 
.is  to  have  had  the  root  just  placed  on  the  walls,  1 lie  approved  designs  of  which 
were  prepared  by  Mr  Mutlicsoii. 

In  this  manner  use*  happily  solved  at  length  a ipiestion  which  has  heeu  a 
-.nr.  ••  of  tri.nble,  anxiety,  and  disc, mb. n.  for  the  last  thirty  six  years.  Govern 
mem  had  originally  intended,  when  they  took  over  the  Observatory,  crowning 
ile-  hill,  ol  the  late  useful  ami,  in  its  day,  most  important  •*  Astronomical  I list  i- 
t at j, 'ii  i ■!'  K, bill, nigh,"  and  erected  it  into  a Royal  ( iliservalory.  that  the  astro- 

1 I,T  f!h"ul‘l  >•!>>, rl„,t  dwelling,  as  olitnimy  in  every  other  well-regulated 

s,,d 'lisliiHciit  ul  the  kind  ; 1ml  in  tbis  ease  there  were  two  lions  in  the  way, — 
''X[icnse  ul  building  anything  mi  the  top  of  die  Oaltnii  Hill,  as 
■h-  1 lions  uni  pounds  a -piece  e.iltmins  ,,f  the  National  Monument  do  testify; 
iiud,  the  legat'd  of  l.dinburgh  riti/eus  for  the  architectural  appearance 

"I  a prominent  part  of  llteir  ciiy.  My  predecessor.  ;,s  well  as  myself,  had  long 
advocated  what  the  true  scieiitifie  needs  of  the  < Hiservntory  claimed,  pure  and 
siinjde,  and  regarded  the  Hillside  Crescent  In, use,  at  the  lowest  and  most  distant 
anil  m the  wlude  hill,  as  only  a temporary  accommodation  ; but  ns  years 
an  'a,  and  the  uccd>  of  the  Observatory  also  for  more  oilier  room  con- 
inerc-i,"'*lll|  1,11  '’btbly  grew,  ami  mii/ii  /,,•  it  — it  became 

ri  r | l e'r  ' 1 ' that  a must  be  eventually  concluded  between 

tim  the  1 11  -,le  Un'*  '*l°  StH  ’a*  IU,|1  c‘ivie  ]H,sition  on  the  other.  While, 
Terrace  *! ' h,l''^ai  t<,,-v  compromise  seemed  to  he  a situation  on  tlie  Royal 
Hillside  i>rr..' l1"'  ' niari1’  n',1,,n's>t  other  advantages,  to  the  Observatory  than 
meat  in  its  favo'1’  i"  ''W"  foun'1,  sll,'sequently  to  the  decision  of  Govern  - 
nmntlis  later  ” * " 1,lllt  K"'u,',>n  would  not  have  been  obtaiuable  a few 

The  newr  « fflce-kouKe  then  t.„„  , 


ommenced  auspiciously ; and,  when 
the  Uovul*  ObservatorT  m-  1.™,^  * I>t>nua,1Qnt  increase  of  strength  and  value  to 
however,  only  in  wwim,.  inburgh.  As  the  said  important  work  is  still. 

> Progress,  and  m other  hands  than  mine,  hands,  „m,  which 
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may afomc^tly  trusted,  both  from  their  high  professional  reputation,  a*  well 
■ c utrcful  attention  they  have  given  year  after  year  to  the  old  Observatory 
huildm^  -I  pass  on  now  to  details  connected  with  the  tin*  and  minor  of  the 
o subjects  already  adverted  to,  viz.,  the  reparation  of  instruments.  These 
though  indeed  matters  of  vital  importance  to  the  success  of  our  observations 
are  generally  small,  lioth  m amount  and  expense,  for  they  arc  carried  on  only 
within  very  careful  economical  limits,  under  my  own  supervisTon,  and  in  almost 
all  cases  with  local  workmen. 


DETAILS  OK  INSTRUMENTAL  REPARATION. 

Horoloifiea!. 

The  first  step  taken  in  those  scientific  repairs  was  to  supply  the  Observatory 
with  hghtning  conductors,  and  then  to  remedy  a former  lightning-caused  mis- 
chief to  the  " window-clock,”— which  will  now,  accordingly,  after  a long  interval 
of  disuse,  be  found  again  in  its  place  and  at  work  for  the  benefit  of  the  public 
seeking  accurate  time.  All  the  other  controlled  clocks,  both  for  Sidereal,  and 
Mean,  Time,  have  also  been  improved  in  details,  agreeably  with  the  experience  Eu^e^tmiw 
obtained  here  since  this  Ohservatory,  with  the  assistance  of  Messrs  Ritchie, nork' 
clockmakers  in  the  city,  first  introduced  Jones’  method  of  electrically  controlling 
docks  into  Scotland,  now  eight  years  ago.  Subsequently  to  that  date  the 
method  has  become  popular  in  some  other  cities  also,  and  is  generally  approved 
as  a practical  step  in  the  right  direction  ; certainly  our  present  time-signals,  and 
regulation  of  many  public  clocks  in  the  city  could  not  be  carried  on  without  it. 

Optical. 

Of  the  optical  instruments  in  this  Observatory,  the  two  most  important  and 
constantly  in  use  are  the  Transit  Instrument  and  Mural  Circle.  These  have  M"r*1 
lioth  received  some  small  improvements,  chiefly  connected  with  the  proper 
illumination  of  the  wires  at  night,  and  freeing  Ixitli  the  observer  and  observa- 
tions from  sundry  exceptional  conditions,  resilvering  micrometer  heads  and 
scales,  &c.  They  are  therefore  now,  both  of  them,  in  a respectable  state  for 
ordinary  meridian  observations  of  stars ; perhaps,  indeed,  higher  praise  ought 
to  be  given  to  the  Transit  Instrument,  on  account  of  both  its  superior  calibre 
and  excellent  principles  of  construction. 

The  equatorial,  on  the  other  hand,  the  third  optical  instrument  of  the  Obser- 
vatory, was  condemned  by  the  Board  of  Visitors  eighteen  years  ago,  when  tliev 
memorialised  Government  on  the  necessity  of  a new  one,  very  much  larger  anil 
hotter  than  the  present,  being  supplied ; and  Government  listened  for  a time 
to  the  representation,  though  disallowing  it  at  last.  Since  then,  troublesome 
leakings  in  the  dome,  together  with  prejudicial  gases,  had  so  much  further  dis- 
abled the  instrument  as  to  prevent  its  use  during  several  years  past. 
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i.iicouraged.  however,  t<>  attempt  some  improvement  1 iy  the  mi  mill  assistance 
recently  given  fur  instrumental  rc|ijiirs,  and  finding  tlmt  even  in  n Meridian 
observatory,  a>  this  one  [irnfessedly  is.  we  cannot  got  oil  without  some  kind  of 
goneral  tele.seojic.  1 have  been  at  considerable  jiains  during  the  last  nine  mouths 
m making  all  the  |iro|ier  '*  repairs"  that  seemed  within  reach.  The  consequence 
is.  that  the  instrument  i>  tnnv  in  a hotter  condition  than  it  has  Keen  during  the 
last  twenty  tears,  though  it  must  also  lie  acknowledged  that  such  state  only 
amounts  to  this,  via,  the  tele>eo|ie  is  in  a fair  and  presentable  state,  and  can  be 
used  lor  the  easier  class  ot  optical  observations, — but  its  light  transmitting 
power  is  >n  li in jt i'd.  that  we  cannot  see  the  exactor  test  objects  usunUv  referred 
to  In  all  the  In's i exist  in;;  observers,  both  public  and  private  ; while  the  shnki- 
ties>  ot  t hi-  stand,  from  sheer  weakness  and  want  of  substance  in  the  principal 
axes,  is  >n  laini  ntaUe.  that  nothing  aeeumte  can  be  attempted  whenever  a 
I'l.-.itliol  wind  i>  Mowing nor  have  we  any  examples  of  sundry  modern  appli 
am  . as  for  photographic  and  spectroscopic  research.  Hence  mere  repair 
lia>  Ihvii  carried  <oi  upon  this  instrument  its  far  as  jMissiblc ; hut  nothing  shorl 
ot  stibsiitiitioii,  nearly  a>  recommended  by  the  Hoard  of  Visitors  half  a genera 
tion  ago.  will  bring  it  up  to  the  present  requirements  of' science  ; and  for  such  a 
•‘Imngc  Wo  have  neither  fuud>  nor  authority. 


< *<  >M  H'TINtl-li't  n )M 

.l/l  f ♦ Mi*. .A  y,j, 

\\  hati'ier  tin-  otin  i difhetilties  of  the  t Hiservatorv  may  httve  been,  the  assist 

aut>  ami  myself  Imve  never  failed  to  keep  the  lb-gislrar  ( lei.eral  supplied  even 

month  and  every  quarter  with  computed  deductions  from  the  observations  made 

twice  a -day  at  fifty  five  of  the  .stations  of  the  Meteorological  Society  of  Scotland. 

he  immense  amount  of  these  observations,  so  highly  creditable  to  that  very 

ur  vv<»  inn,  volaiiiarilv  supported,  and  eminently  scientific  Society,  renders 

in  computation  a laborious  and  rather  intricate  work  ; but  their  irnport- 

tn  vital  statistics  of  the  nation  seems  to  be  acknowledged  more  and 
"tore  widely  every  day. 

for  the  „„.i:,Uk  ^ ' un''cTgoing  eoinputation,  mid  tlie  several  sheets  preparing 

quarterly  returns  emling  30th  of  April,  are  now  exhibited. 

I.ibmig. 

and  at  home,  are  still  ?USUItal'l,n  W)P*e8  ,rom  public  institutions,  both  abroad 
otherwise  prepared  ftU<*  mau-v  them  have  lieen  half-bound,  or 

exhibit  them,  partly  becaT  Unn"  ’*10  I)ast  period  ; but  I make  no  attempt  to 
because  the  air  of  the  living  sjiace  is  totally  inadequate,  tind  partlv 

the  computing-room,  the  only  dry  part  of  the  Obscrvato^, 
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W SO  prejudicial  to  leather  binding  that  the  had*  „r 

necessarily  employed  books  are  Eroding  and  lmpj,  Joff  "tT  l"7h  an(1 
tion  of  literary  works  unmnhW  , , p*  mf,  off.  Tins  rapid  destruc- 

of  bronze,  arises  lately  from  bad  ,nomm,onts 

fire,  more  generally  smoking  than  not  and  from  ^t,ou- °J  “ °P«n  <»al 

trated  during  long  night  work  in  a small  °f  888  l8ht8  concen-  »»l  .ir doamu™ 

« u„  in^m  work  m a small  room  and  unn h e to  esc-me  u.i,  ..  > 

>t  is  to  be  hoped  that  the  chief  not  ti,„  i i „ P Althn"^h 

s=s 

managed,  if  the  traditional  deference  to  architectural  Z ’ ' CAn  ,,e 

JWSsa^r  - - --~X: 

.r1^  ont“eS,fr^rn't™"- r„ 

' to  r!".f  y.  P0UU,‘S  a W°ok  1'n,m  a consta»t  Ught,  and  that  water  so  acid 
.r®d.den  ll,mUH  l,aIK‘r  th®  distant  that  it  is  inserted  therein  ; or  in  a manner 
completely  to  explain  the  rapid  failure  of  the  binding  of  books  and  also  to 

jus  dysome  trouble  being  taken  to  get  quit  of  such  an  amount  of  corrosive 
matter  m the  state  of  vapour.  corrosno 

SPECIAL  ASTRONOMY. 

Obligatory  Prindplet  in  Chooting  Nets  Work. 

During  the  last  year,  as  the  recent  Annual  Report  of  the  Royal  Astronomical 
Society  admirably  illustrates,  there  have  been  very  large  and  highly-appreciated 

uZ  crri'  tl“'  tt*  ’***”*  ■**  *■«*■*  * 

SLIZ.?  Th  T-  T*- tave  ,he“ 

L to  Whv^ll  . . 7 my  , 7 y n0t  8e,dom  flu«*i°ned  in  Scotland 
with  r i n 8°  °Ut  nnd  obsCn’e  Ule  hldi™  ^lipse  last  August 

resulte  ? n mi,t  tnU1,S  °f  8p<X'tr08COpic'  Photographic,  and  many  other 

The  question  was  in  so  far  well  founded,  that  the  superior  propriety  of  this 
public  ohsen-atory,  rather  than  another,  being  employed  from  tone  to  time  on 

aStr0n°7’”  ^ l0ng  ^ P°inted  on  *e 

score  of  its  being  the  only  observatory  in  Britain  where  the  usual  amenities  for 
or  for  the  astronomer  b°in«  ^ * >•«»>»,  c^e  to 

um.NBciuin  \8TBoxomcAt,  onsgRVATtosg.  Ton  sin.  ^Afr  Lj 
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his  instruments  both  l»y  night  ami  by  -lay,  are  not  provided ; and  certainly  the 
only  one.  all  the  world  over,  where  lie  is  separated  from  them  by  so  great  an 
extent,  l-otii  horizontal  and  vertical,  of  rough  hill-side,  ltut  the  question  was 
otherwise  erroneously  founded,  inasmuch  as  it  seemed  to  imply  that  the  power 
to  take  up  such  problems  lay  entirely  with  me.  1 have  often,  indeed,  advocated 
that  some  power  in  that  direction  should  lie  placed  in  the  hands  of  the  Astro- 
nomer Royal  for  Scotian- 1 : an- 1 when  I read  recently  of  one  of  the  most  sne- 
cessful  of  the  observers  sent  out  to  India  last  summer  from  France,  viz.,  M 
Janssen,  having  transferred  his  large  telescopes  ami  whole  observatory,  after 
the  eclipse  was  over,  from  .Madras  to  Simla,  and  having  then  mentioned  that 
from  having  there  7000  feel  of  atmosphere  below  him,  lie  has  a command,  which 
he  will  immediately  proceed  to  utilise,  of  many  important  physical  investiga- 
tions, I could  m it  but  revert  in  thought  to  the  one  year  when  I was  allowed 
to  try  hastily,  with  -livers  borrowed  instruments,  a similar  experiment  on  a 
station  where  not  70110  only,  but  12.000  feet  of  atmosphere  could  be  eliminated; 
mi- 1 which  station  I should  certainly  have  visited  again  long  before  this,  had  the 
necessary  pecuniary  mentis  been  in  my  own  power. 

In  repeating  ami  developing  that  experiment,  on  mom<t<iin  (introimnii/  ton, 

1 his  ( Ibsen atory  would  have  been  following  from  Is.li;  to  l-nis,  a rule  long 
since  laid  out  for  its  guidance,  viz.,  to  seek  always  some  branch  of  astronomy 
out  cultivated  by  any  other  observatory.  This  is  by  no  means  the  most  popu- 
larly admired  rule,  (as  eminently  shown  with  regard  to  the  eclipse  ol Nervations 

"1  las'  year,  when  the  more  expeditious  that  were  sent  out  to  observe  one  and 

the  same  thing,  the  mole  intensely  did  public  interest  arise  and  funds  pour  in 
inr  sending  out  yet  more  observers  Knglisli,  French,  German,  and  others),  but 
it  is  the  line  of  proceeding  quietly  recommended  by  both  utility  and  economy, 
and  in  t lu*  rule  of  this  Oliscrvutory  I acted  therefore  si  rictly  according  to  local 
duty  in  not  making  elfnrta  to  go  out  last  year  on  any  eclipse  expedition,  believ- 
ing eclipses,  and  solar  system  phenomena  generally,  to  belong  to  the  Royal 
tlbseivatory  of  Greenwich ; and  that  t ipucnwich  is  so  faithful  to  its  traditions, 
s<>  splendidly  oflicercd  at  present  through  all  its  ranks,  and  possesses  so  entirely 
t n confidence  of  (government  and  admiration  of  the  astronomical  public,  that 
t u national  honour,  in  whatever  it  takes  up,  eaiumt  lie  in  more  aide,  and  in 
• u [ ' ‘l"  tt,T  hands,  Equally,  ton,  is  thal  the  ease  touching  the  approach- 

nm.t  nf  i'i"'  U"  "i'1'  *"r  Kriin,l  a-stroimmical  voyages  and  travels  to  almost  every 
of  the  Sim  Df,t  *'  l 0nnectv<l  with  ’he  two  next  transits  of  Venus  across  the  disc 
the  (Ireenci-i^rxi  >SU  phenomena  hear  on  the  main  object  of  the  foundation  of 
preparing.  It,  fj!  r',U"ry’  ,l'r  them  Greenwich  has  been  long,  and  is  still, 

from  the” days  of  IlaUcvT^r  ’ ^ fo*»ntlen  its  '•>  that  problem, 

• omi.j  the  present  time. 
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WORK  NOT  FOLLOWED  ELSEWHERE 
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i.  rr'r  *- * «*■*  *» 

grander  institutions  and  un<*rm  , endercd  ,aniuus  elsewhere  in  older  or 
with  either  the  nrnkjim  of  new  inT^'  *°  °f  tf,°8°  exl)ense8  connected 

were  freely  aecoXut  I ZTT^u  *-*»»•.  which 

of  si^  j ^:zr^tL£7orH  in  18t  and  ,868’-a  -«** 

t«  the  nation,  law  recently  fallen  so  ft,/  '■  of  wlde*BPrej«l  utility 

ment  of  it  is  concerned,  to  our  lindivided^ot  tfah  ' V con,mence-  <•'**»  fMtu, 

iiujuiry  by  instrumental  ohsenation  as  to  wh1^!  I**  * *" 

touure,  „f  the  British  national  anil 

•imt  n,  m forth  only  hud  ,he  c,lun„; 

astronomer,,  and  to  rarliiuncn.  by.  lending  MomLor  ,Jf  I" 

r.y  «* ■■  - - »*  7 -££*^2 

by  the  eminent  phfliMopbor  4fenTw  Z"T  - T’"‘ 

" ilh  ,ht  fonutlntion  of  standiml,  of  uZr  mcn»«i*  - 

fee  or  effect,  of  „»*,*,***  thereon.-diai^n  ^ fe„  ,!I 

fe*ed  on  « p.rt.iningh,  the  duties and  thought  ma^JZ 

e thought  in  the  present  day,  in  some  quarters,  that  such  work  shmdd  n a' 
be  abandoned  to  ifeof'raohers  survev«r«  n K should  now  Wiita  the  line  „r 

. , . , B^nipners,  survejors,  and  others,— yet  even  in  that  case  r *•““«>«*  • 

. remind  tt.  Ihmrd,  th.t  the  positive  written  torn,,  of  tnv  

a,  Astronomer  Kojml  for  .Sen, tad  ” bind  me,  *>  far  „ the  wo  J 

yph,  msrtTma  JUi.m re  *,*  ^rMioH/or  «,  Id 

'ZT’y  ”°i  Im,,' of  A”,ro"om-t- u"  aJTZ^ 

' °'!"r  4™”e*"  «*»"  Conner, «f  tferrir/rt.  While  ^ h^  ' ’ 

|iee,al  ponition  ol  thin  one  Obneryotory  under  H.M.  Horn  OBco.  rather  than 
under  the  Adnnral.y,  War,  India.  Colonh*,  or  an,  otter  of  the  ™ ,„fe 
ofee,  with  other  wiontihc  entablinluncntn  under  them,  the  nubjeet  of  in,iuirinB 
mto  the  origin  of  our  irenrd,  and  repm-bp  «andard»  come  no,  lesn  appro,, A, elf 
u*.  especially  when  we  seem  now  to  be  on  the  point  of  proving  that  the  birth 

iiric^fnimTl  r‘  '***  ” acddent  ™d  totally  dis- 

£15?-  m°M"K ■ ■““»)'  «»•*<■  j»«  « <lirtetl,  on  cubic 

with  i f f!  n°  '"‘“r  "f  <'«■  “hole  globe,  taken  in  conjunction 

with  its  mean  s/wrpfr  g rarity.  J 

Wmt  T have  been  able  to  do  as  yet  in  this  question  lias  been  with  my  own 
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|ial„ls  al(„U‘ ; I mt  it  has  1.001.  issuo.l  to  the  public  in  two  or  three  recent  works. 
iU1.l  .shows,  together  with  the  researches  of  several  predecessors,  so  large  n pn>- 
l.al.ility  ol  the  nobler  position.  />.,  hi-li  scientific  intention  originally  for  our 
ehi.-f  liereditan  sinn.lar.ls  of  weight,  capacity,  nn.l  length,  proving  true,  that  a 
jjmve  responsibility  would  seen,  now  to  (all  ii|h.i»  Her  Majesty's  Government 
t„  in., Hire  into  ll.e  matter  farther,  ami  with  all  that  completeness  and  power 
which  only  a government  can  bring  to  bear  upon  it,  before  they  make  the 
recently  much  threatened  radieal  alterations  in  this  ancient  people's  metrolo 
gical  laws;  subversive  alterations,  opposed  already  on  principle  by  both  the 
universally  respected  inii-jlb-htl  astronomer  and  the  Member  ot  Parliament  above 
mentioned,  and  considered  by  some  commercial  and  industrial  persons  largely 
versed  iii  polities,  to  be  only  too  likely  to  end  iii  loosened  ties  ot  nationalism 
I iet ween  the  (inu  rnment  ami  the  people,  with  forced  reversal  ot  passed  acts  < it 
Parliament  it  not  with  something  worse. 


Til K IM  BK'oN  t)F  METROLOGICAL  LEGISLATION  PASSED. 

Those  proposed  alterations,  or  the  complete  abolition  ot  till  our  ancient 
hereditary  Rrilish  weights  and  measures.  in  favour  of  the  modem  French 
metrical  system  having  been  already  pronounced  by  another  able  man.  and  he 
i he  first  and  greatest  njfiriii/  and  rintful  astronomer  ol  ( ioverntnciil.  1“  f"r 

thi'  i'ti i*’  t'nii !'<  it i‘  tt<‘<  iif  |.  itiiil  i jt'i  ssiri • itftf/tii/itMi'r  t*j  bPfi  /.i  rso/t s out  oj  ert t i/ 

loim  in  tin  ir/m/i'  /iiifi/tfulimi,  are  thereby  so  cut  indy  opposed  to  the  general 
spirit  of  all  approved  legislation  in  this  country  during  the  last  fifty  years. 
Mi. i ’.i;* H vii in- . that  one  can  hardh  believe  they  Mill  ever  be  carried  through.  Net  an  active 

lu  »•  ► r»  *«.  |>  * * * • 

miiiorily  , much  assisted  by  countenance  from  France,  are  unceasingly  urging 
the  change;  not  a few  scientific  men  loo,  and  wealthy  societies  in  the  metropolis, 
arc  in  their  Memoirs  fnr<  sht/limr  flu-  ,-ifi,ri.tl  Imr  of  tin  In  ml and  in  one  part 
of  1 Lit  Majesty's  empire  even  the  ( Snvernmeiit  there,  as  reported  in  the  daily 
papers,  have  just  announced  their  actual  adoption  of  the  I'rrtivh  kilogramme  a-' 
the  legal  and  compulsory  .standard  of  weight  in  future  for  such  llriti?h  subjects 
as  they  have  to  rule  over. 

1 he  case  is  therefore  now,  though  long  neglcrted  by  most  persons,  a reall) 
practical  one,  destined  perl  taps  presently  to  enter  every  household  in  (.treat 
Britain  ; and  much  to  be  desired  is  it  that  at  least  our  Ifoiim  Government  will 
consider  well  before  they  act  here.  Seeing,  moreover,  that  a public  Commis- 
sion is  silting  just  now  in  London,  and  liclieved  to  lie  preparing  a Report  on 
weights  and  measures,  1 myself  having  always  had  the  very  highest  opinion  of 
the  capability  of  Government,  should  have  "every  confidence  that  they  mil  do 
latever  is  perfectly  right  in  this  ease,  as  well  as  in  all  others, — had  not,  unior 
>,  certain  aggressive  proceedings  been  recently  taken,  and  persistently 
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by  means  of  the  only  available  method  for  • P®8Ult.  just  *tated  : 

question  of  any  reallv  long  hereditary  nJtnT1™"  1,16 
•such  as  those  of  which  our  system  ™ <>S>  contaminK  promineut  units 

suremeuts  of  the  still  oZZ  Z^'TT,  “““P1"  ■ •*  by  mea- 

and  object  of  that  most  primeval  nnd’mo  CU8S,wn8  on  ‘be  original  design 

earth,  * Great  PVraJ7pfSl  T,  5“^  of  all  L 

the  year  1864.  ' *"*  **  ***  * '»  m>  ^rt  to  the  Board  in 

“ <>>'  way  of  K»Mr  o/lht  CfW 

r::?’  * **  -*»*. 

polilau  jrmniitl,  „ ^ the  ^ £££*?.  “ ? «*»■ 

covered  an  “ utterly  irreconellftlil«»  u r'  tbat  he  had  just  dis-  situ-  u,rown  by « 

11  ,(  eoii(  liable  discrepancy,  to  the  extent  of  ia  a r^»  • oe* 

•ill  the  best  published  accounts  incllldin.r  minn  I . * *eef>  m Oil  th«  Eilinlmrgli 

«t  tb.  «id  <;*»,  “ “*  •"««■  of.  -KieSr^S 

sent  of  Government  on  the  S7„„//,v  I ? 1 “becnption  and  the  con- 
had  time,  and  bring  home  ^ ^t^ 

he  indicated,— on  account  of  the  present  shocking  di  ' ! when*  a>i 

E ?^£si=5S5Srj= 
^tetwtSHSSS? 

'.HotallT  a.,K.o,ivc,  „„d  bv  tf  U,.  

pace,  such  as  the  ]• rcnch  ga route  in  17f>9,  Colonel  Howard  v 

Perrincr  in  18*17  am]  **  ♦!»«  \ ♦.  , ’ ar<*  ^yse  and  Mr  p*ot*i  t«  « mu 

««.«-  ?L...‘^.A*tro,'°i°er  K»-™'  <<*  s».tad./™„ «,  M,ag'*— 

for  the  us^on^ rft’hTsinlli^f ^ - Ml of  Sinaitic  s»bscriptTons 
mid  explorers  remained  undeeerv^^ej  ’ ***  ^ offonaw 

8oc  Letter  X».  1,  in  Appendix.  + v,„.  t , , v .>  • , 

""«*MUML  OSWV ITIONA.  VOL.  ^ 

(apf.  a) 
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\i  length.  after  nearly  lour  months'  waiting,  ami  in  preparation  for  this 
report,  I wrote*  to  tin*  said  I tireelnr  to  impiire  whether  lie  was  intending  to 
make  any  retraction  in  a Pyramid  ease  where  the  proof  of  his  large  error  ami 
milouinle'l  accusations  hint  been  so  complete : and  then  received  indeed  from 
him . in  a letter  printed  in  I he  same  journal  under  date  *20th  March  1 S61»,+  a 
lardy  confession  ol  the  main  mnnerieal  fact,  hut  accompanied  by  so  settled  au 
ignoring  of  the  oilier  explorer's  observations,  and  even  of  other  Pyramid  facts, 
over  and  above  sneli  lew  as  would  suit  his  own  pre-determined  depreciating 
ilieorv.  attempting  to  account  separately  by  low  hypotheses  for  two  only,  out  ol 
*!ie  features  of  i In*  ( }reat  Pvraiiud,  i lint  when  I join  to  so  unsatisfactory 

a method  >*f  researeh  I he  same  nflieers  printed  proposal  of  August  8,  1808, J for 
e-tabli>liiiii'  a strange  and  barbarous  selietne  of  tramways  and  tracks  for  the 
nliglil  of  it".i  generally  mischievous)  travellers  infiilr  the  < treat  Pyramid — 
'(••■spite  the  lii  inly  fixed  granite  fmrieullis  totally  blocking  one  part  of  the  line, 
and  i lie  d.-pressed  ei  it  ranee  io  the  (liiccn's  < 'handier  in  another — I can  only 
a,'iieij>iile.  in  stich  hands,  the  desimetinn.  mu  the  careful  interpretation  required 
m i In  s. • days,  of  the  unspeakably  precious  memorial.',  and  fiducial  traces  of 
'si.  u'.ilie  sirueture  banded  down,  as  yet  more  or  les>  safely,  front  4041*  years 
a jo,  \ structure  showing  not  only  some  of  the  grandest  data  of  planetary 
astronomy,  sneli  as  the  mrnu-diMuncr  "f  the  earl  It  from  the  suit,— within 
closer  limits  of  accuracy  tlum  the  range  of  probable  errors  of  the  best  mean 
determination*  from  modern  observations,  but  also  pointing  to  a common 
primeval  origin  for  the  chief  hereditary  standards  of  both  the  llritish,  German, 
and  Scandinavian  metrologies,  far  more  complete  and  unexceptionable  in  the 
diameter  ol  its  whole  eartlehall  reference,  than  the  modern  and  very  much 
over  praised  hrencli  system  with  which  we  are  now  de  natioually  threatened. 

lienee,  as  well  fora  present  and  very  urgent  question  pressing  on  the  social 
and  commercial  interests  of  the  great  body  of  the  Ilriti-.h  people,  and  also  out 
"I  proper  civilised  regard  to  the  oldest,  most  peaceful,  and  purest  monument  ot 
i lie  human  race,  I beg  to  submit  that  the  Hoard  should  urge  upon  the  attention 
nfH.M.  Secretary  of  State  Ibr  Nome  Allairs  the  unprecedented  importance  of 
having  the  Great  Pyramid  most  carefully  examined  and  completely  measured 
with  all  the  most  admirable  accuracy  possible  to  the  science  of  the  present  day. 
n this  should  be  done  forthwith,  before  any  iiii/itmy  party  may  haplessly 
1 H nucioivt  monument  of  y»«/cc,  and  either  depreciatingly  represent, § or 
ec  * i ssly  destroy  there  in  its  interior,  in  order  to  cam  out  their  com- 
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mnnding-officer’a  order*  to  construct  his  internal  railway  and  locate  the  power  to 
work  it,— refined  structural  forms  full  of  noble  meaning  and  proportions — 
devised  by,  and  showing  the  thoughts  of.  primeval  minds  which  ran  never  la- 
replaced. 

Stn  ndard  Scab*. 

Somewhat  in  sequence  to  my  own  investigations,  when  at  the  Great  Pyramid, 
into  the  methods  of  its  ancient  designer,  1 have  been  lately  seeking  to  realise  a 
construction  for  standard  scales  of  length,  calculated  to  be  more  lasting  than 
those  usually  employed  in  modern  Europe  ; but  as  the  matter  has  not  advanced 
very  far,  and  the  Observatory  has  no  suitable  place  as  yet  for  exhibiting  such 
things  in.  1 delay  further  notice  on  this  |M>int  to  a future  occasion. 

('.  PIAZZI  SMYTH. 

IIoyai.  Oraekvatory,  KntffsntGii, 
l.VA  April 
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I.-MTKI:  N"  I —A  •>,  "Alb,  I.  cm,.'  .V 

-.•In  .v.-  ■>, 

•i.:  i\  wi  t » i;v  - \ n - mi  tMi  TO 
MA' \T  l % Mll'i 

I ..  ■%  >S*  , - l,  \ , > I 
I ' ,Vrt.-N  .V  VI 

Hi*  -.I-i !••!«  mi.;*  i i ij  i vn-  Wil-  »i..|  • 
I II  ;,*  i lt.IL  ariiv  I S i x • u Mil  11- -l  . .lid 
* • ;•  >i  Nth  M.s-  . th»*  lllli.  «n  i!  • ii 

•VI lit  .!•■!••  I Mii-:i  Tin  xv  ik  >>(  lie  -i./v  v Jus  ! 
• I •*  I • I -I • IiOH'  i**'llitui  ti  •«  »l  ii. >1  il  i»ril\  r'  *nii:!i‘»  v itli  I 
ill*  jt'iltb  I -iy  w:i. •:li-y.  *.\  (In  Ir t •.  n* rilf.it j* -n-  1 

*!l  • —I  ttf  til.-  «n;rvi*y  |1  *-}|  ill  In*  •'"|;||t||‘|i  | 1 1 

Mi  } Vil\  >linillil  Lit\i  t hi m r**r  tin  jiiuj.  1 Iiiiti* 

it.  'ri:«  !•  I Mm  .lliii  i-  r , | n ,-u,:v  ;ii i* I Ii*ihj 
in  ;iiviiiatr  )t|.iu  • I ll«  ••li  i’!  iSraiaM  Slmiu  • 


Tin 

T,.- 


I . . ..  . ' ■ M-  I • I I 1 ll.ll  • M I •(  I I _ 1 ■ 

!•  n-  n .n  ninli-  |.l:in  .if  tint  pyramid  \it 

t’i'  ii.li  ir..,.!.  itm.i,  ||.,  ..(■  t|  , 

I 'yt  uni' l nliuill  7 I •;  l ii.  mi  1 •!,  .li-l.ih  , 

I r.-.-h  lii--  fcc-l - ill  lli  • I", .ill  t . I 7.;  | 

I"  I-  «ZI* ••:»*  v-'.y  ilns.lv  v.illi  lii,  uu.isuiv*  f 
\ y...  m.i  I V itiiij;  'I'li*  si  tnruiln-r*  yi v>  |.  f.,-t  . - 

I I ■ I, ti;i.lt II  mI  lli..  r:i-n.H  vt  in  n..|  1 1 .,  1 fm.  tin 

• list  itiee  til,-  .snimrs  . -|*  l|„  Pyramid  I 1)1, 

fmlSi-st  riiTti.-i.  nf  tin-  - ,-L-u  Is  7 {.,-t — ilmi  !S> 
tin  iliitjfi.i.a]  ,.f  il,,  sijMiir.-  , .|‘  ti  f,,|  Jim  ,,|,  ||„ 
In  III  II  plait  this  diet  Iln-I  11,11, In  111 •: -lit  Sll  " f,,|  1. 
nr  Mfi  ii  ' li-s,— ,i„,l  il,.  |;,  . ,|  | , s,.,(1] 

“ "wn  Hi,  mill.  Ill  I-I,-  it  ;,13„  vlu.in 
?•'"  « «ttU..fiHi.  I'liircmi-ts.  Tl„  ... 

tMvwtciMil.. ; jn  tin-  ,.I„-  cn*-.  III,. 
l vm,S‘"'  «">'  it«  «tB*ill|>  ,t„U.-S  Until, 1 

"w  nTf, ' Sr,ck"t*  ''ul  « ll“  "»  k.  which  an 
} - ":t nn.l  ill  tL-  "11,,.,.  it  would  not 
lmn  "f  0*r“'  WltHrt  -«■*  dis- 


. . . H hi  st  Kll-  h d s- 

will  1.,-  eh-an-d  up  bv  our  ““***"'  potnts 

ti-  i'tvv,  as  1 Wt  "Ul 

worthy  data  f,,r  ilisctunnn  , L ,mitl  nt  t- 
■nutl-yvl  iu  the  ,h,i,„  of  the 

Hunk,  Jut,  (Vtj 


I.K'lTKl;  N"  - — #• »/  / H‘r  hjiitor  of  tt\< 
" 1 1 ,, I,, , h:it  f,-/f/i tttitl  by  hint,  nnit 

,->s, , l s m,,-,  ,, />  * 1, 

V I'VKvMlli  l»im«TLTV  KEMOVEJ). 

kiss, rm  Uumt.  Mostkjk, 
/Me.  7,  liy» 

1 Sin. — In  lli,-  “ Alli'.-aaiiiii"  »f  November 

1'itp,-#  Tin  ninl  7 It'.,  ilii-p-  is  an  inli-tviting  Idler 
ti.'iii  t'  I ii'-l  Sir  lli-urv  .1  ntiH-s,  ILK.,  Mmouiuing 
liml  mi  Mi.ln.il),.,-  survi-y  ,'f  Sinni,  to  be  ]»i<l  lot 
l,v  V'tltiiitnry  t'"tilt|l„ili"ti«  fr>,ni  the  jmlilic,  hits 
nil, ■■ i.ly  l .-i-n  ,-.  niii'.ui,.,  'l  l,y  hie  "Hirer*,  nnd  that  In' 
Ins  furlli.T,  ii[,|,.in  nll.T  "ti  hie  ,,wn  rvs|«m»ibnity. 

, |.|i  1 , , I tin.*  r ; 1 His*  j.irtii's.ii  tiny  IniVe time, hki-wio: 
I"  innli,  iin.l  hr  ini’  h"iiu-  “1111  accurate  flan  of  tin- 

• ii.  it  I'ynttni't" 

" Slniiy,-  tr*  -■  iy writ,-*  tin-  n-lubntol  and 
t-  wnfiil  Snts-riiilin.htii  ,,f  llin  Mrdnanrr  Survey 

• Ml,  nl  S,,iiikatu)>I<>t,,  *•  nit  accurate  plan  of  this 
Vvriitii-l  y.-t  ,. lists;'  ninth,,  then  jevn.-wil*  to  owert 
I l,.it  vuii  ns  I'.Ts.'tK,  mi.'Ii  a*  the  French  tanmti  in 
171111,  1',, I, -ti,-]  11,'W.it'I  Vm-  :m,l  Mr  reninp  in 
lsn7.  and  “tl.,  A-i".ii.,t,„r  Koval  for  RcotUnd" 
in  ISRft,  ir.  nl]  puilty.  in  their  plan*,  dtaeriplioiu, 
and  n„ astin*  ,,f  tin-  limit  lVraniid,  of  a diBcrr- 
]MD,-y  ..f  s.iin-  thiriy  near  feet  (i.e.  S!*'2—  1ST 
fei  I > 'it  tin- ,’. 'liters  ,.r  llin  l’v ninii, I.  Ihrir  ntunhert: 
pr,„lu,-tf.e  till*  ,li*ci\  pitiiry  Sir  II.  Jamee dadarv*  to 
i„-  “ utterly  imenncilahle  hut  he  pmmior*  that 
his  Sinni  survey  1, r*  shall  nrcuitiU-ly  clear  up  the 
mailer,  and  that  lln-n,  f.,r  the  Jtmt  lime  in  history, 
then-  will  he  pm  .cured  " trust  worthy  data  for  di* 
ctiHainu  the  unitB  of  measures  employed  in  the  deeipn 
of  the  I'yTaiiiiiU.” 

Now,  sir,  1 uta  n,,t  uoiiij.  to  assert  tliat  t litre 
ore  “ nr, -unite"  plana  nf  lli"  (treat  Pyramid  alreaily 
exilting,  U-i-anm  Iho  term  neeurate  has  something 
tcuiscendental  and  even  superhuman  al -out  it;  and 
l knurr  hy  recent  visitation  of  the  ground  that  »n 
enormous  amount.  peilia]«  several  thousand  j wivin-l - 
worth,  of  excavation  rnnst  be  perfonne,!  before  the 
site  can  lie  fully  ree,  ip-nised  and  got  into  good  order 
fur  eoruiH-niHition-har  urn!  mi<-ni»aipic  measurement : 
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*o  that  the  best  results  hitlmrto  obtained  are  onJv 
,,  in  one  place  alone,  or  in  os,:!,  of  f,1Ur  different 

te  H no01?  ^ W''°h  ul,J"r  «'«hora 

Ll  J,  u°  jme*< ,:x,BU  0,Jr.  '"iitin  lv  and  *U, 
lutoly,  hu  own  mistake. 

The  Colonels  statement  of  the  beginning  of  the 

;~t!  rg,“  ?r*K  ^ m*?zz  ; 

, . *“T«  Weovded  the  pnvmt  ,m,| 

53?  ,a^uiw'  of,,he  0reat  Pjismid  M „|,1UI 
or  r,  r “*  m,“"‘ at °f  : ■*!  it*  ancient  ' 

.n  O ?’  ",J|!“fad  b*  ,hl‘  *'"‘k  comer-socket* 
m the  rock  «»  about  764  feet  in  the  same  feature 
beiDR  a total  difference  on  the  whole  of  18  feet  or 
.1  f.-et  at  either  end  and  on  eooii  side.  To  realise 
thu  draw  two  .|„.M  ,,n  peper,  concentric 
with  each  other,  with  parallel  «doa,  and  on  « seal,. 

fTT  T T.V  (VKt  for  th"  8id“  ‘-r  "»«.  «nd  746 
f«et  for  the  side  of  the  other  aqnare;  the  latter 

*pum>  W ill  then,  of  course,  |fe  within  the  former  at 

ilTr*!??  Tb  t,vt  ®very  if  "«»- 

1 , Parallel  with  two  sides,  but  of  12  * feet 
wwirly  if  measured  on  the  diagonal.  at  th,  eomeel 

.i  LTr  t n‘,r,,'-r  *•»*'  S't  Henry  James, 
vu.,  that  12-7  lout  'turn!, I be  the  distance  on  the 
diagonal  between  the  adjacent  eoruer*  of  the  two 
squares,  if  9 feet  be  the  rid,  distance,  and  hath 

7^""  ,U  /*T/,W'  itut  fa""  moment  we 
diHer ; for,  on  finding  that  the  msinml  corner 
distance  atthe  Great  Pyramid  is  not  the  compute/ 

12  7 foot,  but  29-2  feet,  the  Director  of  the  W 
nance  Survey  instantly  rashes  into  print  to  insist, 
Here  is  a gross  error  in  measuring ; these  number*  1 
furnished  by  previous  Pyramid  authors,  are  utterly 
Irreconcilable;*'  while  I oak,  on  the  contrary,  “ Are 
the  two  squares  perfect?"  N.y,  indeed,  the  inner 
•me  is  nuwt  imperfect;  for  it,  that  is,  the  present 
ramoits  Crest  Pyramid  building,  has  its  lower 
comers  specially  rubbed  away,  so  as  to  be  deficient 
there — on  the  diagonal— to  some  16  5 feet  more  , 
than  anywhere  elm*-. 

Most  persons  know,  or  should  know,  this  fact  of 
tiie  exceeding  comer  abrasion  abundantly;  because,  j 
over  and  obove  many  photographs  of ‘the  Great  I 
Pyramid  showing  such  extra  dilapidation  at  its  | 
lower  comers,  and  lectured  on  largely  during  three 
ywrs  post  in  Scotland,— Plate  10,  voL  v.  of  tie' 
loin,  of  the  great  Frencli  work  exhibits  the  «une 
t hing  strikingly  for  the  Pyramid's  southeast  comer  ■ 
t olonel  Howard  Vyse’s  and  Mr  Perring's  enormous 
folio  volume  of  Pyramid  plates  shows  it  again, 

4ml  PlPl'IInnflr  in  fa-  <1  Tll.s-  « tv  .« 
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and  excellently,  in  its  “Plate  I,"  or  the  phut 
ami  horizontal  section  of  the  Great  Pyramid 
1 rofessor  Piaai  Smyth’s  piste  plan  of  the 
Great  Pyramid,  in  rol  i.  of  his  “Life  and  Work" 
thereat— shows  every  hose  comer  more  broken  away 
SWXOUBOIt  ASTIIOXOIUCAI.  OnsfRVATIONS.  VOL. 


of^th*  2?  r °l  hifl  VoL  ia 

S Of  the  T f“‘  0n  * '•***'  >»  a 

section  ol  the  north-east  corner  of  the  TVe.m;  i 

-I  in  v„L  i,  page  631,  b.  allude,  L 7he  K 

present  lower  comers,  over  against  the  socket*  “a, 

having  been  excessively  and  unrest* on 

away  modem  time.,"  I„  vol.  ii.  pagi  13n„ 

sure  of  tt‘r,p  h“  “umtriK»1  "-"I**  for  the  m«- 
sureof  the  Pyramids  present  length  of  hase-side 

uere  Vhth  “ ‘"PP'y  W cor- 

w,h'c,h  •»  Jtfragwualy  broken  away,  and 
wuderml  thereby  absurdly  blunt  in  figure."  And 
W>n.  >«  vol  .in  page  II,  in  u .iuifIllr  ^ "d 
wys.  nulling  the  beat  allowance  I could  for 
fetdm f«*w  and  heaped  flank*;  ’ while  on  jwge 
•£  “ t M“°  VOl'""e'  h*’  w,iU'8  «»“rc  poinT 

by  estimation  for  the 
r",n 

tir.res'ofltl.|he  '’Xt“  ’,re“ki"K  :,W4-'  ■»  modem 
I ?..  f ll  <!  luwcr  lovners  of  the  present  Pvmuml 

“ * *Nj*?°*  existing,  and  'a,  ,u  Jj 

uoecssan  y ,, wrens,,, g a theoretic  corner  distance, 

luUt  0Uti,U’-w"  wll publislied 
>oars  twlore  bir  Henry  .James  took  up  the  case 
and  found  an  impossibility  in  it  While  if  it  be 
further  inquired  „h,j  there  is  such  fact  of  an  extra 
rorner  breaking,  the  answer  is  sufficiently  simple 

I anf*  maJ  exprrosed  tbas  : 

<1.1  Dilapidate!*  find  it  easier  to  knock  stones 
out  of  the  comers,  than  to  pull  them  out  of  the 
wJes  of  the  Great  Pyramid,  where  they  are  wedged 
keyed,  and  dove  tailed  together,  rendering  it  neccs- 

I ®fr}'  10  bl™k  H‘««i  to  pieces  in  eit„,  and  then  haul 
them  out  bit  by  bit. 

(2.)  The  corners  are  wholly  exposed,  while  the 
Sides  are  now  much  hea|H*l,and  ,’n  so  for  preserved 
l>y  a continually  increasing  mound  of  debris  falling 
from  above.  And,  b 

(3.)  The  Arabs  who  hang  all  day  .bout  the 
corners  of  the  Pyramid  expecting  the  arrival  of 
| travellers,  are  fond  of  pulling  out  some  of  the 
| lowermost  .tones  there,  in  order  to  shelter  their 

i a ? ,r°m  Ule  ,mrni"s  "j*  °r  1,1  I’jjyptum  sun. 

I All  these  circumstanco,  combined,  evidently  could 
not  fail,  m the  course  of  centuries,  to  result  in  pro- 
ducing much  more  dilapidation  of  the  Pyramid 
at  the  comers  of  iU  base,  than  along  the 
general  and  very  lengthy  sides  thereof.  And  if 
■ir  Henry  James,  in  looking  over  at  home  the 
measure*  of  the  Pyramid  already  taken  on  the  spot 
and  published  by  others,  persist*  in  thinking  that 
he  is  tho  hist  to  have  discovered  that  the  corner 
distance,  «*  m^uuroi  at  the  camera,  diifcr*  l,y  DJ-5 
feet  from  the  same  as  computed  from  the  sides,  and 
that  such  discovery  of  Aw  is  utterly  unexplainable, 
except  as  a damaging  seen  gallon  of  flagrant  eirni 
in  measuring,  against  both  persons,  plans,  books, 

X,"‘  (am.  *) 
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-Hill  ill.  .ini'*  <>r  nil  will!  have  yet  pn-.-cdcd  him  in. 
or  mi-  still  working  III.  tin-  I treat  Pyramid  subject, 
In-  ha*  simply  alighted  «n  wluit  tin-  public  will 
ini'li'intaiiil  an  n " man  's  mint."  Wherefore  |„-  may 
:in  Well  II  I vn-  till-  siu-uh>  surveyors  to  g>»  nn  un-lin 
tnrlnni  with  tlu-ir  aril  ilium  work  mi  the  menu  tains 
of  shi  ll.  Tor  which  1 fc-ar  tlmt  their  stork  of  public 
"I i»  far  too  small  as  it  is. — -I  am,  An, 

(Signed)  J,  Wii.sun  JonNajii.v,  Jl.lt. 

..  **•  I"  Golonel  Sir  Henry  James, 

I.’  1-...  Itmn-tor  of  tin- < inluanci-.Surv'i-j-;  a private  letter 
iiM.l-r.lab  1 -ill  Mar, il.  I ««9, f„ „„  < \ |>jam  Smyth, 
inquiring  if  Sir  H,  James  l.:nl  yet  taken  any  steps 
Ivimn-u  t lie  an  jiersionsvrh  ich  h.-lnul  cast  on the  labours 
"1  tin-  rreneli  s-imals,  Colon, -I  nowanl  Vyse,  Mr 
IVnint;,  a"'!  the  Astronomer  lioyal  for  Scotland,  in 
the  Athens  um  ” of  28th  November  1868  these 
•inp.  .viiins  having  lH-en  demonstrated  to  him  In  Is, 
gmnndlrsa  mono  Ilian  three  months  previously. 

I.l'.l  I hit  Xu.  4.-/V,,w  Mo  " Alh-  mnim."  X„. 

2 1 GO,  Mnrrh  20,  1809. 

THE  PYRAMIDS. 

Dims*  see  SirnvEv  Omrr,  Sor-ra.rarro.s 
itan-h  15,  lgiKt. 

I «m  anxious  to  be  allow, -d  to  correct  n atalc- 
"lent  which  M contained  in  my  1,-tu.r,  whieli 
.ipjHiared  m the  ' Athenwum  " of  the  28lli  Novctn- 
irr  last,  rce)wicting  the  measures  taken  by  Professor 
mrei  Smyth  at  the  enniers  of  the  Great  l'vramid 
■ ,,a,r!e  mention  of  tin-  length  of  tho 

-id.-  of  tins  Pyramid,  ns  it  stands,  to  I*  746  feet 

Z th*1  casing- stones  tho 

l52f “7 < "r  t 704  **  * flowed 

- I feet  only  had  been  removed  ,,1  the  cor- 
tZZ*  1 ",nt  Om  measure  „f  almut  I6  f. 

Sl1 " ,0UI  tlir  cor- 

measures  Yl’r“  "7*''onc,,tt,,,c  *'th  tJ»®  shove 
feasor  Kmvth  '’  i 110  J*l,,rc  lo  "‘isrepresi-nt  I’m 
fallen  into  thi»"m^,{'t,t-,lh“t  ' 1,4,1  ilm<iv‘'rt"«‘lv 
f.-t-t  of  the  mnso,™ A”, a Unit  this  16  0 

ri-Tnovinl  tit  rsi  0|0  ,,J‘ramid  has  also  been 

•iinl^iot^rttol.;^,.40"?^  with  tlie 

having  the  corners  nfiL  \ 1,c*  10  tfl0  fact  that, 


m-r  that  We  have  obtained  the  length  of  tho  Greek 
Inot  and  cubit  from  tins  measures  of  the  Parthenon. 
Mr  Inglis,  a pmrtical  engineer,  measured  the  dis- 
t.mei,  from  corner  to  comer  of  the  sockets,  and  found 
I lie  lengths  of  the  sides  to  be  9120;  9114. 
UI,I2;  9102  inches;  the  mean  being  9110  inches. 
.Stuart  obtained  12*138  inches  as  the  length  of  the 
Greek  f.sit,  from  the  mcasuros  of  the  Parthenon, 
and  Penrose  12  16  from  them;  the  mean  length  of 
the  l u n hoing  1214  9.  and  the  mean  cubit  therefore 
IS'221  inches,  whieli,  multiplied  by  DUO,  gives 
9112  inches,  diiJerihg  only  2 inches  from  Inglis* 
mean  measure.  If  we  take  .Stuart’s  length  of  the 
Greek  cubit,  500  times  its  length  only  differ*  If 
im  li  from  Inglis'  length  of  two  of  tho  sides,  being 
9102  inches;  and  if  we  lake  Penrose, *s  length  of 
the  Greek  cubit,  it  gives  us  exactly  9120  inches. 
Inglis'  largest  measure. 

These  results  appear  to  me  to  demonstrate  tluit, 
as  Herodotus  has  stated,  the  Egyptian  cubit  was 
• ijnal  to  that  of  .Samos,  that  is,  to  the  Greek  cubit, 
and  that  the  sides  of  the  Great  Pyramid  went  made 
exactly  600  Egyptian  or  Greek  cubits,  and  that  the 
Pyramid  covered  exactly  25  arum-  or  Egyptian 
acna;  the  arum,  according  to  Herodotus,  living  a 
»i | min'  of  1 00  cubits. 

I lie  height  of  the  Pyramid  was  determined,  as  I 
have  said  Isiforc,  by  giving  the  strurlurv  a rise  of 
9 in  10  at  the  comers. 

(Signed)  Henry  .Umes,  Ctf.  li.E. 
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THE  CihKAT  PYRAMID  HP  EGYPT. 

I he  arrangement  of  the  passages  waH  obviously 
made  to  facilitate  the  transport  of  weights,  including 
Inc  kings  body  in  its  case,  from  tho  entrance  lo 
t u.  ( i ntiv.  i lit-  inclination  of  tho  ascending  pas- 
sage being  made  espial  to  that  of  the  descending,  a 
u eight  on  a tniek  at  the  bottom  would  counter 
balance,  by  means  of  a rape  and  pulley,  a lewd  de- 
scending from  the  entrance  to  the  point  where  the 
passages  meet,  and  ho  itself  drawn  up  towauls  the 
same  point,  and  it  would  counterlinlanec  the  same 
°*  n'npn  it  arris  being  drawn  up  the  ascending 
passage  to  the  centre,  whilst  in  the  same  time  it 
descended  to  its  original  position.  A very  slight 
amount  of  mechanical  skill  would  he  required  to 
r°  LM^‘  ' 8Ucb  a )acc])fttiicnl  armn^rucMit  for 
visitors  to  tho  interior  of  the  Pvmmid. 

iSigncd)  llKNnY’dAMto,  Chi.  HE. 


REPORT  to  the  Board  of  Visitors  of  the  Royal  Observatory, 
Edinburgh,  at  their  Visitation  held  on  Wednesday,  the  29th  of 
June,  1870,  at  Three  p.m. 

Present — The  Right  Hon.  Sir  W.  Gibson  Craig,  Bart.  (in  the  Chair) ; Sir 
Alexander  Grant,  Bart. ; Adam  Black,  Esq. ; R.  M.  Smith,  Esq. ; Rev. 
Prof.  Kelland,  M.A. ; Prof.  Macquom  ltankine,  M.A. ; Prof.  P.  G. 
Tait,  M.A.  (Secretary) ; IVof.  Piazzi  Smyth. 


Gentlemen, 

There  are  several  topics  of  unusual  importance  to  be  brought  before 
you  on  this  occasion,  but  they  may  be  most  conveniently  taken  up  in  the  usual 
order  of  subject  hitherto  followed. 

BUILDINGS. 

The  Observatory  itself  is  generally,  thanks  to  Mr  Matheson  of  U.M.  Building.. 
Office  of  Works,  in  an  efficient  state  of  repair ; — and  the  new  oflice  rooms, 
with  Astronomer's  house  combined,  at  No.  15  on  tho  Royal  Terrace,  arc 
now  entered  upon.  Of  the  whole  house,  which  has  been  designed  anil 
arranged,— on  the  part  too  of  Mr  Matheson,  with  much  skill  and  attention  x<-»  o territory 
to  the  very  peculiar  requirements  of  Observatory  business,  for  which  we  can- 
not be  too  thankful, — the  oflice  rooms  comprise  two  entire  flats,  and  these  the 
best  in  the  house.  They  are  therefore,  though  still  rather  far  removed  from  the 
top  of  the  hill  as  compared  with  Observatory'  systems  elsewhere,  (or  170  feet  in 
vertical  height,  and  1200  in  horizontal  distance),  and  still  requiring  to  be  fitted 
up,  an  absolute  increase  of  the  most  important  kind  to  the  useful  space  and 
accommodation  possessed  by  the  Royal  Observatory,  Edinburgh  : not  only  for 
library  ami  pen-business,  but  possibly  for  museum  and  working  purposes  also. 

With  these  additional  facilitations  1 trust  that  we  shall  be  able  to  realize,  from 
time  to  time,  still  more  of  the  original  designs  and  intentions  of  the  founders  of 
the  Observatory  ; and  as  a proof  that  these  have  never  been  altogether  forgotten 
by  us,  through  all  seasons  and  circumstances  or  whenever  an  opportunity  has 
ottered  of  promoting  them,  I beg  to  present  to  the  citizens — who  are  now'  living 
in  daily  sight  and  sound  of  electric  Time-Ball  and  Time-Gun,  and  familiar  ac- 
quaintance with  several  electrically  controlled  clocks  carrying  long  seconds 
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imniiin^  hands  (all  of  them  apparatuses  setting  forth  iu  their  several  ways  the  time 
fotuul  by  star  observations  taken  from  night  to  night  iu  the  Edinburgh  Obser- 
vatory),-— the  following  picture,  drawn  by  the  Lite  Eight  Hon.  Lord  Napier, 
ot  the  untoward  state  of  practical  astronomy  and  the  paucity  of  horologicnl 
information  iu  this  city  about  the  year  1812. 

'iwluiitioii^Eain!  " every  other  branch  of  science,”  says  his  Lordship,  in  an  address 

i.ingh. ..nil wha* it  as  President  of  the  Astronomical  Institution  of  Edinburgh,  “had  been  cult)- 
i""'v  vated  in  the  metropolis  of  Scotland  with  a degree  of  ardour  and  success  sur- 

passed in  no  other  University,  the  inefficiency  of  the  means  for  promoting  that 
most  sublime  of  all  the  sciences  (Astronomy)  was  deeply  fell  and  lamented  by 
the  learned  Professors,  as  well  as  by  all  classes  interested  in  the  kindred  branches 
ot  commerce  and  navigation ; and  the  stigma  thus  apparently  attached  to  a 
l uiversity  otherwise  so  celebrated  was  made  the  more  manifest  on  a certain 
occasion,  by  the  arrival  in  the  Firth  of  Forth  of  a foreign  ship  of  war,  for  the 
express  purpose  of  regulating  her  chronometers ; when,  to  the  grief  and  indig- 
nation of  all  men  ol  science,  and  to  the  utter  amazement  of  those  distinguishes! 
strangers,  there  was  not  to  be  found  (according  to  the  words  of  the  late  lamented 
Playfair)  a single  man  within  the  city  who  could  tell  them  what  o’clock  it  was." 

The  foundation  stone  of  that  praiseworthy  Institution’s  admirable  building, 
now  the  Royal  Observatory,  on  the  Calton  llill,  which  was  both  proposed  nnd 
we  may  here  say,  destined,  to  improve  the  state  of  things  above  described,  or,  as 
the  ultimate  object  was  more  classically  expressed  on  an  engraved  platinum 
pinto  at  the  time —which  was  so  to  act, 

NE  DIUTIUS 
URBI  CLARISSIMiC 

SCIENTIAM  OMNIUM  PULCHERRIMAM  ATQUE  AMPLISSIMAM 
EXCOLENOI  FACULTAS  DEESSET,- 

wus  laid  ou  the  2.3th  April  1818  ; aud  two  years  afterwards,  or  just  fifty  years 
ago,  the  building  became  entcrable,  when  the  appropriate  instruments  for  it 
began  to  be  discussed.  Of  these  however  presently  in  their  course. 

PRINCIPAL  INSTRUMENTS— THE  TRANSIT  INSTRUMENT. 

l""lnn,,'DL  HftVin"  recently  taken  up  the  reduction  of  the  Observations  made  with  the 
Iransit  Instrument  from  1800  to  18t39, 1 have  had  some  remarkable  peculiarities 
with  regard  to  it,  not  altogether  unknown  even  from  tho  date  of  its  first  regular 
employment  m 1H34,  forced  very  prominently  on  my  attention.  And  not  only 
are  u-j  nm\  more  clearly  ami  extensively  exhibited  than  on  any  former  occa 
sion,  ut  t cy  seem  at  last  to  be  traced  up,  or  traceable,  to  lwth  their  causes, 
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and  their  cure,  involving  therein  the  most  precious  claims  which  our  ofaeer-  iv»»it  i 
vations  can  possess  with  regard  to  scientific  accuracy  of  the  highest  kind. 

For  this  Observatory  was  originally  intended  to  be,  and  has  been  all  along 
since  its  period  of  activity  began,  whether  as  a private  or  a public  establish- 
mont,  pre-eminently  a Meridian  Observatory ; dovoted  more  especially,  as  the 
very  terms  of  its  original  dedication  attest, 

AD  SIDERUM  CURSUS; 

calculated  therefore  to  furnish  by  its  places  of  the  stars,  the  very  “ fundamenta 

astronomi.e,  and  that  by  methods  which,  when  applied  to  absolute  positions, 

have  been  termed  “ the  Astronomy  of  Precision.”  The  first  lai-ge  instrument  o»iku«i  imuium 

therefore  erected  in  the  Edinburgh  Observatory  was  the  present  Transit  Instru-  ^ 

mont,  stated,  by  the  late  Professor  Wallace  in  a Report  to  the  Astronomical 

Institution  of  the  time,  or  in  1831,  “ to  Ire  justly  considered  the  finest  in  Europe 

while  the  important  scries  of  star  observations  made  with  it,  almost  from  that 

date  up  to,  and  including,  the  present  time,  have  been  the  work  of  one  and 

the  same  excellent  observer,  viz.  Mr  Alexander  Wallace,  M.A.,  the  First 

Assistant  Astronomer. 

The  object  glass  of  this  Transit  Instrument,  t‘>-4  inches  in  diameter,  was 
larger  than  any  other  then,  that  is  at  the  time  of  its  construction  or  40  years 
ago,  iu  use  for  Meridian  observations  in  this  country.  It  has  indeed  since  that  K*pl«9r«i  r«r  ..i 
date  been  far  surpassed  in  some  other  Observatories,  but  that  we  do  not  regret,  placet  of  *tnr»  i»a 
for  IJ-4  inches  is  still  a very  respectable  sizo  for  ordinary  meridian  observations  ; 
and  if  everything  olso  were  as  clear  and  good,  most  creditable  work  might  still 
be  performed  by  it  in  measuring  the  Right  Ascensions  of  stars.  But  every- 
thing else  about  it  is  unfortunately  not  so  straightforward  and  excellent ; in  fact 
there  is  one  thing  positively  dark  and  crookod,  and  that  too  is  the  very  one  on 
which  the  w hole  instrument  and  the  correctness  of  every  observation  made  with 
it,  most  crucially  depend ; viz.  the  variability  in  position,  up  and  down,  and 
from  side  to  side,  of  the  tops  of  the  stone  piers  on  which  the  instrument  rests. 

Statement  of  tub  Case. 

Now  on  this  point  I fear  that.  I cannot  be  very  brief.  There  are  too  many 
interests  concerned  to  allow’  that.  On  one  hand  the  credit  of  those  eminent  and 
devoted  men,  the  voluntary  Members  of  the  Astronomical  Institution  of  Edin- 
burgh who  founded  the  Observatory,  built  the  piers,  and  established  the  Instru- 
ment ; and  on  the  other,  the  minute  and  exacting  requirements  of  first-class 
Meridian  Astronomy  in  the  present  day. 

The  late  scientific  Janies  Jardine,  C.E.,  even- more  than  the  architect  William 
I’layfair,  was  charged  with  the  erection  of  the  piers  for  carrying  both  the  Transit, 
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au<l  tlic  other  Astronomical  Instruments;  ami  lie  rather  prided  himself  (as  I 
am  told)  on  going  directly  contrary  to  a very  usual  idea  or  necessity  among 
builders  elsewhere,  in  so  far  that,  instead  or  digging  a deep  hole  and  then  build- 
ing a great  mass  of  masonry  therein,  on  soft  earth, — he  levelled  flat  the  hard 
porphviitic  trap  rock  of  the  hill,  as  it  stood  in  nttt,  and  afterwards  places!  the 
finished  stone  piers  for  the  instrument  at  once  thereon,  each  standing  by  its 
own  base  on  the  rock,  without  any  foundations  of  the  ordinary  kind  so  to  speak. 

I do  not  know  whether  his  contemporary  friends  and  fellow-citizens  were 
aware  that  that  method,  even  with  all  James  Jardine’s  further  and  almost 
artistic  refinements  for  producing  border  contact  only,  at  the  Imisc  of  each  pier, 
and  reducing  cement  to  a mini  mum  thickness  of  film,  was  the  very  same  that  was 
employed  in  ancient  days  in  tin-  first  astronomical  building  of  the  whole  world 
and  which  has  held  its  own  firmly  for  more  than  twelve  times  as  long  as  any  of 
the  present  European  Observatories  have  been  standing  in  any  way, — but  they 
did  not  like  it,  though  they  said  very  little  at  the  time.  But  as  soon  as  my 
eminent  predecessor,  the  late  Thomas  Henderson,  found  in  the  course  of  his 
admirable  observations  from  18U4  to  1841,  that  there  was  an  annual  fluctuation 
in  the  level  of  tin-  transit  axis,  following  the  law  of  the  temperature  changes  in 
a thermometer  kept  under  the  floor, — then  instantly  the  long-restrained  criticisms 
burst  forth,  and  all  the  fault,  the  cause,  was  attributed  to  the  piers  standing 
simply  and  at  once  on  the  rock,  and  not,  as  in  other  Observatories  on  a mass  of 
masonry  built  in  a deep  hole. 

Vet  how  could  there  lie  a differential  effect  (for  that  is  nil  which  the  axis 
level  shows)  and  to  so  large  an  amount,  between  two  piers  so  close  together  as 
those  supporting  either  end  of  a transit  axis  only  44  inches  long  ! 

There  might  be,  it  was  argued,  a crack  in  the  rock  between  the  two  piers, 
enabling  the  rock  on  one  side  to  move  independently  of  that  on  the  other:  and 
one  of  these  sides,  it  was  further  alleged,  was  in  reality  more  exposed  than  the 
other  to  temperature  expansions  from  solar  influences,  because  the  C’alton  Hill 
was  steeper  to  the  south  and  west,  than  the  north  and  cast. 

Fikst  Attkmitkd  Couuection. 

Such  was  the  state  of  the  question  at  the  time  of  my  arrival  on  the  scene : 
and  in  my  computation  anti  discussion  of  the  several  subsequent  years  of  obser- 
vations which  Prof.  Henderson  left  behind  him, — I recognised  beyond  all  doubt 
the  perfect  propriety  and  truth  of  bis  conclusions,  viz.  that  there  was  an  annual 
fluctuation  in  the  level  of  the  transit  axis  depending  on  temperature. 

But  as  to  the  idea  formed  by  others  outside  the  Observatory,  that  the  manner 
ot  at  ting  «>f  that  temperature  was  by  the  sun  shining  oil  the  western  cliffs  of  the 
Colton  Hill,  distant  1U0  feet  even  at  their  nearest  points  of  approach, -the  very 
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notion  of  that  was  blown  to  the  winds  for  ever*  by  comparing  the  law'  of  level 
fluctuations  with  the  law  of  temperature  at  several  depths  inside  that  same  rock, 
for  then  there  was  immediately  found  such  a rapidly  increasin''  opposition  with 
the  thickness  of  stone  passed  through,  that  the  disturbing  agencies  were  thereby 
shewn  to  be  certainly  comprised  within  a radius  of  a few  inches  only  from  the 
transit  piers  themselves  ; and  to  be  comparatively  small  in  bulk,  or  very  easily 
affected  by  changes  of  atmospheric  temperature. 

\Y  hen  these  conclusions  were  still  further  strengthened  by  the  discovery, 
also  by  myself,  that  there  was  a fluctuation  likewise  in  the  position  of  the  instru- 
ment as  regarded  the  azimuth  of  its  axis,  and  to  even  four  times  the  amount  of 
fere/  disturbance, — the  metal  Itcarings  for  the  instrument  on  the  top  of  the  stone 
piers  were  examined,  and  a certain  weakness  of  construction  being  discovered 
there, — they  were  altered  in  the  year  1H48. 


Transit  liialruiutfii. 


Kurthn  tell*  |wr-t  luxe 
fluutuation*  in 
luinifitli.  even  mo 
nwiaiihlv  titan  in 
lefl,  diwumfil. 


And  with  what  result  ? 


Further  Proof  of  Fluctuations. 

Having  been  satisfied  with  a little  improvement  at  the  time,  I never  fully 
looked  into  the  whole  question  again,  until  last  winter ; and  can  now  lay  the 
particulars  clearly  before  the  Hoard  by  means  of  several  plates  at  the  end  of 
this  Report. 

Plate  1.  Exhibits  under  the  old  regime  the  history  of  a year,  at  intervals  ofs,.,.  pin,  i 
every  7 days,  both  in  fluctuations  of  the  jwsition  of  the  Transit  axis,  and  in 
variations  of,  JiM, — the  atmospheric,  and  then  the  terrestrial,  temperature,  the 
latter  at  several  measured  depths  beneath  the  surface  of  the  ground. 

Plate  i*.  Exhibits  the  same  things  for  the  Transit  axis  and  temperature,  in  a s«  m.-  •*. 
subseejuent  year  under  the  new  regime  or  with  the  present  unadjustable  Y 
hearings. 

On  compiling  the  two  plates,  the  smaller  roughnesses  of  the  instrumental  . 
curves  are  seen  to  be  much  toned  down  in  Plate  2,  but  the  annual  cycle  of 


* Or  lather,  such  an  extinguishing  of  the  critical  objections  ought  to  have  Wen  the  case.  But,  ju*i 
as  with  the  similarly  carping  opinion  started  by  a Lord  I’rovost  of  the  time,  to  the  effect  that  the 
•’niton  Hill  was  in  such  a constant  state  of  tremor  from  the  passing  of  carriages  on  the  roads  below, 
that  no  good  astronomical  observations  could  over  tie  made  there, — the  accusations  still  lurk  in  some 
minds,  and  I have  had  them  lsith  dung  at  me  ami  the  Observatory  through  me,  in  Society  nt  various 
times  oven  up  to  last  year.  I take  this  occasion  therefore,  so  far  as  the  shaking  of  the  hill  is  concerned, 
to  remind  all  those  parties  who  refuse  to  attend  to  what  has  been  published  in  the  way  of  rurenl 
experiments  in  the  matter,  and  >ritl  go  hack  to  the  mere  rumoured  dictum  of  a now  nameless  Lord 
i'rovost,  that  the  Astronomical  Institution,  thvn  in  its  utmost  vigour,  appointed  a committee  of  their 
host  members  to  try  hy  direct  experiment  what  grounds  there  were  for  his  Lordship's  assertion,  and 
that  committee  consisting  of  no  less  eminent  uten  than 

Prof.  Plnyfoir 
Dr  Brewster,  and 
James  Jardine 

reported  after  continued  exjwriments  that  the  idea  was  “chimerical.' 
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ln.irmiiii  i oscillation  exists  almost  tn  the  same  average  extent  as  before.  Some*  improve 
incut  therefore  in  small  disturbing  causes  was  effected,  liut  the  great  disturbing 
cause  ivniained  slill  imlourhed.  What  then  could,  or  can,  it  ho  ? 

1 la  Plate  :t  are  given  from  the  mean  of  ten  rears,  the  annual  average  of  the 

1 ratisii  axis  ttuchiutiniw  ami  the  temperature  observations  which  most  nearly 
follow  i lie  same  law  : of  (lie  thermometers  \\  host*  luilbs  are  only  a few  inches 

• leep  in  the  soil  ; ami  then  the  remarkable  tin  t conies  out,  that  while  the  date 
of  culmination  of  any  instrumental  Hurt  nation  is  the  important  index  to  connect 
it  rvitli  the  depth  ot  its  disturbing  thermal  eanse,  and  while  the  level’s  culmiua- 
ii"ii  dale  eoines  I iet  ween  ilie  culmination  dates  of  temperatures  in  3 inches,  and 
•*  feel,  thickness  of  slum*,  the  azimuthal  culmination  is  much  earlier  than  ail 
of  them,  indeed  earlier  iltaii  the  atmospheric  temperat hit's  maximum  itself. 

In  1 late  I too.  where  the  " ranges  only,  and  not  the  absolute  ipiuutities  of 
the  in-:  it  itii-n  to  I Hint  mil  ions  and  the  several  temperatures,  ate  inserted  the 
1 it 1 1 lu’i1  peculiar  h •attire  appears,  that  in  amount  of  rum/'' 1 he  azimuthal  position 
"I  **""  1 instrument  i>  more  allected,  even  nine  times,  by  variations  of 

li  nipeiaiuii  . than  tin*  lend. 


I...  I.V.I  ,||. 

unlit  >*-  u*«*«  ! I *. 

It*  ;d  oj'  L.iml  1 1 it  | 


Si.  ||.,i 


Tin:  Pi  tats  at  l-'.v  i t.r  nv  F.xm:n,t:Yi 

1 hc'C  eiieninstances  led  me  to  suspect  that,  not  the  metal  hearings  above,  nor 
the  rock  foundation  below,  hut  (lie  intervening  piers  tlu  nisehes  were  at  fault. 
Ami  i In iu-4.li  huge  .stone  piers  are  Inn  generally  considered  ipiitc  niiiiillueiiced  and 
uniidliieiirihlc  by  ordinary  small  sources  of  heat  I yet  placed  a lew  little  hand 
lamps  al  a slum  horizontal  distance  of.  lirst  .me,  ami  then  tlic  other,  pier,  amuig- 
ne.'  the  telescope  al  the  same  time  to  show  the  r •Ife.-t  of  an  alteration  of  level  of 

the  axis  by  a ne;»t  observation  in  the  mereury  trough,  and  then  watched  whal 
took  place. 

I lie  results  ..I  these  experiments  are  shown  in  Plate  7. 

1)1  every  one  of  them  ton,  the  moment  the  lamps  were  lighted,  away  went 

>•  ^'<1  <4  the  axis,  indicative  of  a forced  alteration  in  height  of  one  of  the 
massive  stone  piers. 

..  . ^ "u<  'n?'ta,u  e,  alien  this  weak  radiation  of  heat  by  hand  lamps  was 

.!  J <(  **  "I  one  of  the  piers,  the  jirM  effect  observed  always  was, 

to  ehms  | *!? ' * S^"t u'"‘Il?s  fl'e  height  of  the  pier ; ami  it  required  much  time 

vut  ■ It!.'  : il"w*ver.  "n*  .’.‘alilv  mi.v  u slill  more  ilelktte, 

*1.0  level,  flnetuulions  ahSv^ lus IT  M,n,V»Ba»ccs  "f  •*<*>* ««» 

The  first  eHeet  .,*•  . i ' . . 1>om  >'t>ftr  year;  for  it  arose  in  this  way  — 

up  and  therefore  1 engthJn ^ hat T,|*lde.of  thc  stone  Pie1'- is  to  'varm 

L side  only ; whereupon  tho  pier 


Report  to  the  Board  or  Visitors  roit  1870. 


r 55 


necessarily  becomes  misshapen,  and  lias  its  top  thrown  over  so  far  towards  the  Tnmut  ltuniiww 
opposite  side,  with  one  corner  higher  than  the  other,  that  the  whole  vertical 
height  of  the  pier  is  effectually  shortened.  But  give  the  lamp  time  and  its  heat 
gradually  penetrates  into,  if  not  altogether  through,  the  pier,  which  thereupon 
straightens  itself  up  and  shows  a greater  height  than  at  first  by  the  amount  of 
heat  that  has  entered  iuto  it. 


The  Piers  Doubly  Experimented  Ox. 

To  test  this  explanation  the  experiment  on  Plate  8 was  arranged,  whereby 
the  effects  produced  both  in  azimuth  and  level  wore  simultaneously  observed  ; 
and  it  will  be  seen  that  at  the  precise  period  of  the  anomaly,  or  negative  effect 
in  the  level,  there  was  an  extra  effect  in  azimuth ; and  that  the  whole  resulting 
effect,  even  at  the  end  of  the  experiment,  was  far  greater  for  the  azimuth  than 
the  level,  or  realizing  all  the  chief  features  previously  ascertained  during  astro- 
nomical observations. 

Here  then  is  the  state  in  which  things  are  at  this  moment.  The  first  and 
principal  instrument  in  this  Observatory,  viz.  the  grand  Meridian  instrument 
whose  position  ought  to  be  one  of  the  most  invariable,  or  at  all  events  one  of 
the  most  slowly  varying  tliiugs  in  the  world,  is  mounted  on  stone  piers  so 
tremblingly  alive  to  every  ray  of  heat,  that  a wretched  little  hand-lamp  cannot  look 
at  them  without  their  writhing  and  wincing  under  it,  and  making  the  telescope 
mounted  in  confiding  trust  upon  them,  look  anywhere  but  in  the  plane  of  the 
Meridian.  Not  only  the  largest  amount  too,  but  the  most  quickly  and  uncer- 
tainly varying  of  the  disturbing  effects,  and  therefore  the  oue  most  difficult  to 
correct  by  measure  and  calculation,  (or  the  one  depending  more  on  temporary 
difference  in  temperature  of  two  sides  of  a pier  than  the  absolute  temperature,) 
occurs  in  that  horizontal,  or  azimuthal,  direction  where  there  are  no  mechanical 
means  for  testing  the  effect  during  stellar  observation,  and  only  occasional 
astronomical  ones,  so  that  the  disturbance  may  have  come,  affected  certain 
observations  injuriously,  and  gone  again  before  it  can  be  properly  inquired  into. 

While  too  these  perplexing  orrors  are  produced  so  easily  by  a little  heat,  it 
may  probably  bo  stated  that  they  are  practically  due  to  that  alone;  for  as  to  the 
much  criticised  fixings  of  the  bases  of  the  piers,  although  the  mean  annual  posi- 
tions do  not  always  correspond  to  the  mean  annual  temperatures,  yet  they  have 
come  back  after  twenty  years  to  very  nearly  tho  same  identical  positions  they 
had  at  first, — while  the  annual  cycle  of  change  has  rarely  been  much  interfered 
with.  Moreover  the  fixing  was  directly  tested  as  shown  at  the  foot  of  Plate 
8,  by  weights  pulling  on  the  tops  of  the  piers  horizontally  over  a pulley,  and  all 
tho  effect  produced  was  a mere  bending  of  tho  pier  for  the  time  being,  and  a 
springing  back  to  lieyond  the  former  position  the  moment  tho  weight  was  re- 
moved. So  slight  too  was  even  this  temporary  yielding,  that  it  would  take  the 


s«  rut* ». 


FhKtuAtion  U ill# 
iartrotnent  loth  in 
ludiuuth  Jin  ! Uv«l 
from  heat  artifi- 
cially ipplici 


All  the  fluctuation* 
iii  position  of  the 
Tronnit  Inntrainetfl 
yet  observed,  trowed 
up  to  the  action  of 
lieat  npoo  the  pier#. 
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"i  i'" rot1  h|  tuo  horses  (Killin';  at  it  dead  (mil  on  the  top  of  the  pier,  to  luring  about 
the  amount  of  angular  change  which  a difference  of  2.*>  degrees  in  tlio  atmospheric 
t ion  j >i  rat  mi-  may  cause  til  any  time. 


i hi:  i iiw.  m ,\  m i me  or  riti: 


I In-  only  real  iaillt  tln-relm-c  alter  all  to  be  charged  against  the  Edinburgh 
Transit  piers,  i^.  - the  pit  weal  nature  of  the  stone  employed,  as  to  the  action 
ot  Ileal  iipoii  it  Not  huh  i -i I a very  conspicuous  limit  or  one  that  an  ordinary 
engineer  rnitlil  be  held  iin.sui-ralile  |br  overlook  jug,  seeing  that  the  whole 
•tlu-Mlioii  in  height  ot  one  ol  the  piers  over  llte  other,  front  mid-winter  to 
niidsuinii.rr.  is  umloi  ,,|  an  im-li  : bm  it  js  within  these  limits  that  tem- 

perature mas.  and  indeed  docs.  play  mosi  puju.lici.il  vagaries  with  such  an 
astronomical  ia-li ttmeiit  as  the  Edinburgh  Transit  ought  to  be;  besides  taking 
away  tin  prestige  fm-  high  arvitvni-j  which  mir  observations  ought  to  possess; 
■mil  giving  n-  -mv.  r ending  t rouble  in  computing  and  applying  correctional 
• plant itic-s  fielore  the  real  heal  ri-snlls  can  l«-  begun  to  be  harvested  in. 

N.ine  good  might,  indeed,  and  i veil  should,  be  dime  by  modifying  the  shape 
•■I  the  piers,  guarding  them  by  gilded  casings  from  radiant  heat,  uinf equalizing 
I lie  temperature  o|  their  parts  by  eireulaiing  air  spirally  between  tlu-m  and  their 
eases;  mid.  Wei  e it  not  inf  the  1 yraunmts  hold  thill  ornamental  an  liitccture  is 
made  to  possess  over  the  nl.M-nalury,  there  slimild  be  extensions  of  the  Meri- 
dian   N'Wli  and  .'south  to  hold  i-ollimalitig  teb  s.  ojie.s  and  their  piers,  in 

the  maimer  n-nv  piactised  in  most  ofil.e  bn,  Observatories.  Jim  all  these 

tlmtgs,  ilumglt  they  may  palliate  the  evil,  will  never  eradicate  the  cause,  viz.  the 
untoward  /.kvVn/  nature  ..film  st..ne  employed. 

I lu.t  stum  'blind  I. mn  the  ( raigli-ith  ijiiarrv  I suspect  to  be  bad  beyond 

1st  Its  beat  expansion  is  said  to  have  been  ascertained  l.v  the  late  Alex 
•m>  ei  Adie  to  be  .so  great  as  to  ecpial  that  of  east  iron. 

i y\  ' ,,'™»ietei-  observations  of  the  late  Principal  Forbes,  (printed 
d is  i*,;.  ° ' , T,linSilcti,,ns  of  t,"-‘  lt«.val  Society  of  Kdinbitrgb,)  prove  that 

puiton  hij."  ',lS‘  ' * "U’ml  lu“lt* ,,11UI  ‘•ilhet-  our  own  porpbyritic  trap  on  the 
ulir*  ^ ‘*‘the  Experimental  ('aniens  ; and 
snicuons  now  t>v  tl  ' >,"."ma'  < ,,a,'b’es  of  iron  salts  and  oxides,  painfully  eon 
has  developed  in  n'f  prtMtl'<‘-v  ,lliU'li  lmtc,lcs  whicli  exposure  to  the  atmosphere 

Now  while  the  Z ^ tho  Observatory  stones, 

as  above  mentioned'  ^ °f  *;hVV“tronomk,al  Institution  of  Edinburgh  did. 
knowingly  or  nnknowingK  ,amcal  acsi8“  of  fixing  his  piers,  follow,  whether 

early  days  of  the  world  * erect  ^ :‘"ip  01,0  aild  raightJ'  buUding  of  the 

ong  before  the  latterly  so  much  talked  of 


Report  to  tiie  Board  ok  Visitors  for  1H70. 


R 57 


'7'  7 7Clan  llU‘rn,Ure’  viz‘  thc  rea»y  primeval  Great  Pyramid,-!**, 

and  I, as  been  completely  justified  therein  by  our  latest  observations  ;-yet  he 

did  not  follow  the  same  most  ancient  example  as  to  the  physical  quality  of  tho 
stone  employed.  Each  of  the  two  great  engineers  did  no  doubt  similarly  and 
actually  reluso  to  adopt  for  their  finer  and  more  accurate  constructions  the  rock  of 
t le  nils  whereon  their  respective  buildings  stood,  and  sent  to  a distance  of  several  Tile  modern,  coin 
miles  for  a different  kind  of  material:  but  the  earlier  engineer,  with  the  result  ^^7 
of  obtaining  a stone  which  has  weathered  less  inches  in  3000  years  than  his'”’"1'' 
lull's  rock  has  done/**  in  1000  years ; and  the  later  engineer  to  obtain  another 
species  of  stone  over  which  heat  has  so  much  extra  hold  and  disturbing  power, 
that  lie  did  thereby  introduce  a positive  evil  into  thc  Calton  Hill  Observatory 
and  one  which  operates  like  a perpetual  curse  on  every  transit  observation  that 
ever  has  been,  or  can  be,  made  with  our  fine  instrument  mounted  as  it  is. 

This  too  well  accomplished  fact  in  Edinburgh,  does  not  indeed  necessarily 
prove  that  tho  primeval  Architect  in  Egypt,  was  entirely  and  absolutely  right  in 
the  choice  of  stone  which  he  made  4040  years  ago but  1 hope  before  long  to 
institute  some  experiments  which  may  show  whereabouts  in  a series  of  many 
different  varieties  of  stone,  the  material  of  thc  Pyramid,  and  that  of  the  Ed  in 
burgh  piers,  may  chance  to  come  in  their  several  qualities  aud  adaptabilities 
to  form  the  supports  of  fust-class  meridian  instruments  in  any  astronomical 
Observatory  intended  for  the  extremes!  accuracy  and  the  utmost  permanence. 


A LOCAL  OBSERVATION. 


The  first  astronomical  observation  which  I have  made  in  the  Observatory,  a loot  ow., 
since  entering  the  new  house,  has  been  one  often  talked  about  before  and  even  omnast  a u.* 
to  some  extent  prepared  for  from  the  foundation  of  the  Observatory,  but  never,  thoiwL^fcy 
as  I am  told,  actually  taken— I mean  a Meridian  passage  of  the  Pole  star  by 
reflection,  as  seen  with  the  Transit  Instrument 

The  ancient  preparation  consisted  in  a stone  pier  at  a certain  height  aud 
distance  under  The  floor ; but  no  reflecting  trough  had  been  furnished  until  1 
recently  had  an  appropriate  one  made,  and  have  now  by  its  means  obtained 
a useful  check  upon  our  usual  method  of  measuring  the  level  error  of  the  axis. 


In  so  far  there  is  nothing  unusual ; but  I should  be  glad  to  be  informed  by 
any  possibly  still  existing  friends  of  the  late  James  Jardinc,  C.E.,  why  he  placed 
the  said  reflection-pier  in  such  a position  that,  not  the  Pole,  nor  the  Pole  star 
if  above  the  Pole,  could  ever  be  seen  reflected  in  it,  but  only  the  said  star  and 
others  near  it  when  Mow  the  Pole. 

By  raising  the  trough  upon  its  pier,  stars  of  greater  Polar  distance  can  be 
commanded  Sub  Polo,  but  there  arc  no  means  of  depressing  tho  reflecting  sur- 
face below  the  top  of  the  pier,  or  bringing  it  nearer  to  the  instrument  to  enable 
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it  to  virw  either  the  Polo  (hail  it  been  a visible  point)  or  any  .stars  abort  the 
Pole,  by  retliTtioii. 

Is  it  altogether  a baseless  suggestion,  ill  an  Observatory  where  the  Great 
Pyramid  method  of  fixing  stone-piers  was  certainly  followed,  to  imagine  that 
that  most  learned,  laconic,  self-contained  engineer  of  his  day,  the  first  “observer” 
too  of  the  Astronomical  Institution  of  Edinburgh,  Mr  Jtmliue,  wished  to 
leave  behind  him  another  memorial  of  his  acquaintance  with,  and  resjiect  for, 
the  earliest  building  of  the  world  connected  with  Merolian  observations  of 
stars;  and  whose  characteristic  *•  entrance  passage  " pointing  Northward  and  in 
the  plane  of  the  astronomical  Meridian  is  directed  in  that  plane  (and  for  a 
special  reason  of  the  utmost  value  in  primeval  chronology)  not  tothe  Polar  point 
itself  nor  to  the  then  Polar  star  crossing  the  Meridian  abort  the  Pole,  but 
to  the  same  star  when  crossing  the  Meridian  Mow  the  Po/eY 


THE  MURAL  CI11CLE. 

This  instrument,  wanting  some  repairs,  is  now  nearly  at  a stand,  chiefly  on 
account  of  the  observer  (appointed  to  it  by  Government  thirteen  years  ago,  after 
|*assing  successfully  a severe  intellectual  examination  under  the  superintendence 
of  the  Civil  Service  Commissionei-s)  having  failed  latterly  in  a moral  ami  self- 
control  point  of  view,  and  having  now  left  the  place. 

II. M.  Home  Ofliee  has  been  duly  informed  of  the  circumstance,  and  menu- 
while  the  First  Assistant  ami  myself  are  carrying  on  all  the  work  of  the  Observa- 
tory. There  is  accordingly  now  before  us  a large  mass  of  Mural  circle  observa- 
tions by  the  late  observer  to  be  computed,  ami  until  that  lias  been  clone  and  the 
results  discussed, — the  condition  of  the  instrument  ueed  not  be  further  entered 
into. 


EQUATORIAL. 


At  tlicir  meeting  in  April  1*00,  the  Board  memorialized  Government  on 
the  urgent  propriety  of  earning  out  at  last  the  representations  made  more  or 
less  during  1h  or  go  years  past,  as  to  furnishing  this  Royal  Observatory  with 
its  third  originally  intended  ami  principal  astronomical  instrument,  viz.  an 
Equatorial. 


No  answer  having  beeu  received  up  to  the  month  of  August,  a question  on 
tin  subject  was  publicly  asked  in  the  House  of  Commons  by  the  Senior  Member 
ot  the  (.  it},  Duncan  Maclnmi,  Esq. ; and  in  the  course  of  the  autumn  an  appli- 
cation was  made  to  me,  through  H.M.  Office  of  Works,  to  send  in  an  estimate 
lat  such  an  instrument  would  cost  if  furnished  in  the  usual  and  orthodox 


manner. 


K al,1>liuUlon  1 C(|uld  answer  at  the  time  most  easily,  having  just 


rot  m ned  from  a short  tour  to 


several  ot  the  principal  Observatories  and  astro- 


astro - 
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nomical  workshops  on  the  Continent ; and  the  answer  therefore  amounted  to  e^u««.k*i 
this : — 

The  standard  size  of  object  glass  in  the  present  day  (1869)  for  a first  class 
equatorial,  is  18  inches  in  diameter;  and  if  you  go  to  that  magnificent  Roman 
Catholic  establishment  in  Munich,  which  has  furnished  through  three  genera- 
tions the  finest  object  glasses  to  all  the  principal  Observatories  of  the  world, — K^|j»  .<»«.»- 
Protestant  and  Catholic,— you  may  get  such  an  instrument  completely  fitted  up  0*™..,'°"'""'' 
ami  guaranteed  at  all  points  according  to  a regular  printed  tariff;  and  with  no 
other  trouble  or  difficulty  to  yourself,  than  merely  giving  the  order  and  paying 
the  price,  viz.  60,000  florins,  or  about  L.5000;  while  the  bringing  over  to 
this  country  and  erecting  a domesuitablc  to  the  great  length  of  the  telescope, 
might  bo  expected  to  cost  about  L.2000  more. 

But  nothing  like  so  high  a sum  I was  assured  would  ever  he  granted  to 
Edinburgh  for  an  Equatorial ; neither  would  so  huge  a dome  l>o  ever  allowed  to 
be  erected  on  this  Observatory  by  reason  of  a;sthetic  architectural  considera- 
tions, supposed  to  be  of  far  greater  importance  to  the  city  than  anything  astro- 
nomical. 

What  size  of  Dome  then,  would  the  authorities  allow  ? 

To  this  end  H.M.  Government  procured  an  opinion  from  that  most  learned  AreWt«mu,  lortw. 

1 1 Its  Mloptli.Ti  in  tin* 

and  literary  architect  of  the  day,  viz.  James  Fergusson,  F.R.S.,  the  well  known 
historian  of  Architecture  ami  developer  of  a special  Philosophy  of  the  science 
thereof ; ami  he,  after  full  consideration  of  the  building,  its  style  ami  site — laid 
down  how  many  inches,  and  no  more,  the  present  very  insufficient  Dome  might 
be  exceeded  in  external  dimensions,  by  a new  one,  whoso  interior  was  left  to 
tho  astronomer  to  plan  as  he  pleased. 

A design  therefore  was  soon  drawn  out  by  which  an  interior  nearly  two  feet 
greater  both  in  height  and  diameter  than  the  present  one  was  obtained  ; anti 
although  that  size  would  have  been  still  too  small  for  a refracting  telescope  of 
large  aperture,  yet  such  have  been  the  improvements  in  recent  years  in  the 
manufacture  of  reflecting  telescopes,  especially  those  of  silver-on-glass,  that  I 
did  not  despair  of  getting  one  equal  in  power  to  the  orthodox  18  inch  objective, 
but  short  enough  to  be  used  in  a 14  foot  dome.  After  communicating  there-  .lllJ 

fore  with  several  artists  in  various  countries,  1 came  at  last  fortunately  into fw  tb,‘ 
correspondence  with  Mr  Grubb  of  Dublin ; and  he,  after  fully  inquiring  into 
all  particulars,  and  going  over  the  details  of  the  special  equatorial  mounting  that 
I had  sketched  to  suit  the  exigencies  of  the  situation, — undertook  to  construct 
a first  rate  equatorial  reflector,  carrying  a silvcr-on-glass  speculum  *24  inches 
in  diameter  and  of  only  120  inches  focal  length. 

All  the  world  has  heard  of  Messrs  Grubb  & Sou’s  mechanical  promptitude 
and  success  in  preparing  the  Melbourne  reflecting  Equatorial,  of  far  larger 
power  than  the  proposed  Edinburgh  instrument : and  they  will  bear  very 
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shortly  of  another  large  telescope  which  the  same  firm  has  just  completed,  both 
fur  tlio  Itoyal  Society  of  London,  and  specially  to  satisfy  that  prince  of  spec- 
trum observers,  Mr  Huggins, — completed  it  too  at  a less  cost  in  money,  and 
within  a shorter  period  than  an  instrument  of  such  calibre  and  excellence  was 
ever  prepared  by  any  optician  before. 

Hence  Messrs  Grubb’s  full  ability  for  the  proposed  work  is  most  uncxcep 
tionably  testified  to  already  by  the  leading  scientific  authorities  in  the  present 
day ; and  the  firm’s  estimate  for  the  Edinburgh  Instrument,  provided  with  mi- 
crometer, spectroscopes,  photographic  apparatus,  and  including  the  expense  of 
a new  Dome  after  n certain  alteration  of  the  top  of  the  pier,  and  the  neigh- 
bouring Hoors  and  beams  which  Mr  Matbeson  with  excellent  spirit  undertook 
on  his  part,  if  sanctioned  by  bis  department  in  London,  and  a duplicate  specu- 
lum being  promised  by  a continental  artist  of  ability, — proved  so  remarkably 
moderate,  that  it  was  received  by  H.M.  Government,  when  transmitted  in  the 
beginning  of  last  January,  without,  so  far  as  I have  heard,  any  objection. 

There  seemed  thus  every  prospect,  if  the  items  should  be  brought  before 
Parliament  in  the  present  year,  of  the  Royal  Observatory  of  Edinburgh  being 
at  last  speedily  supplied  not  only  with  the  species  of  Instrument  it  has  anxiously 
desiderated  ever  since  its  foundation—  but  with  a properly  standard  example:  one 
capable  indeed  of  taking  nearly  the  same  place  among  most  other  equatorials  of 
the  present  day,  that  our  Transit  Instrument  did,  when  first  erected  in  1831, 
among  all  the  then  Transit  Instruments  of  the  land  ; i.e.  it  will  have  rather 
larger  aperture,  though  shorter  focal  length,  and  be  altogether  more  simple, 
firm,  compact,  and  not  less  powerful. 

Within  the  past  few  days  however,  and  when  I was  keeping  back  this  report 
expecting  almost  momentarily  the  pleasure  of  being  able  to  announce  tliat  the 
instrument  had  been  granted  by  Parliament,  a letter  has  been  received  by  the 
Secretary  of  the  Hoard  from  II. M.  Home  Office,  in  answer  to  his  of  April  29th 
isfiO,  stating,  under  date  of  Oth  of  May  1870,  that  the  Lords  of  II.M.  Treasury 
will  lie  prepared  to  consider  tin*  question  of  the  Equatorial  before  the  estimate's 
tor  1871  iind  '1  are  framed. 


COLOUR  CYCLE  OF  93  IIEROULIS. 

W bile  the  Edinburgh  Equatorial  is  deferred  as  above  from  year  to  year, 
many  phenomena  in  the  heavens  which  ought  to  be  observed  are  passing  away 
near  y unseen  and  unrecorded.  Amongst  these  however  I am  happy  to  men 
turn  < oo-  \v  ucli  has  just  been  saved,  as  it  were,  by  the  skin  of  the  teeth,  through 
i ■ n'<’sl  a c^ance  observation,  but  unexceptionable  so  far  as  it  goes. 
In  i * ’ bardny'8  seco,,d  volume  from  his  own  Ix'yton  Observatory. 

• i . t M , iasm£  my  observations  that  year  with  the  fine  Equatorial  ol 
,r  ““  »"‘l  «*.!»  ..Her  icnrin-I  vcnlural  L uu.v  t.i 
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rc-alfinn  (sec  p.  489,  voL  12  of  the  Edinb.  Observations)  the  perfect  truth  of  colon  cjOr  ur 
my  much  disputed  colour-reeord  of  the  two  compouents  of  the  double  star  95 
Herat! is  as  seen  from  the  Peak  of  Teneriffe  in  1856, — and  which  record  was  to 
the  effect,  that  they  were  then  both  of  them  ff  re  tfish -white ; but  also  to  state, 
that  they  would  be  again  seen  of  the  same  colour  in  about  12  years  after  1856 ; — 
although  in  the  interval  even,'  observer  should  be  recording  the  one  star  ever 
so  intensely  green,  and  the  other  even  deeply  red,  and  no  one  except  myself 
had  over  seen  them  either  gray  or  white. 

The  erueial  ei»och  of  1868  however  passed  away,  without  my  having  any 
means  of  testing  the  prediction  and  without  hearing  of  any  one  else  having 
done  so  cither.  Hut  within  the  last  few  flays  Mr  J.  (1.  Barclay  having  kindly 
presented  to  the  Edinburgh  Observatory  his  last  published  volume  of  observa- 
tions, I found  there  that  he  had  noted  the  stars  at  the  date  of  1866  46 ; and 
how  did  he  record  their  colours  ? “ Both  stars  white,”  ami  uearlv  two  magni- 
tudes brighter  than  in  their  normal  green  and  red  condition  1 

Hence,  though  my  idea  of  the  duration  of  the  colour  cycle  is  shown  to  have 
been  rather  too  long,  the  grand  physical  fact  of  such  an  intensely  market!  series 
of  chromatic  changes  on  a binary  pair  of  stars  {a  phenomenon  altogether  with- 
out a known  parallel  in  the  whole  heavens)  is  now  admirably  confirmed. 

Here  then  is  opened  up  a most  important  case  for  the  application  of  the 
more  accurate  spectroscopic  analysis  of  the  present  day  ; but  who  is  to  apply  it, 
and  through  the  whole  duration  of  the  cyclical  change  ? The  stars  are  so  very  wi.oi.iii  ..wrv. 
small  and  so  close  together  that  the  largest  telescopes  with  high  magnifying 
powers  and  under  the  best  atmospheric  definition  would  all  be  required  and 
their  qualities  exhausted  before  sufficient  insight  could  be  expected  to  be 
obtained  into  the  wondrous  chemical  changes  which  are  undoubtedly  transact- 
ing in  those  two  distant  suns.  While  even  if  there  is  a telescope  anywhere  in 
the  country  fully  equal  to  all  that  would  be  demanded  of  it  in  studying  this  pro- 
blem, its  owner  may  not  have  leisure  from  his  other  subjects  of  observation  to 
attend  to  it 

The  Board  might  therefore  set  this  view  ot  the  case  before  II.M.  Govern- 
ment, unless  indeed  they  see  any  cheaper  or  more  powerful  means  of  getting 
these  observations  accomplished  elsewhere  than  in  Edinburgh,  when  of  course 
I should  not  presume  to  urge  it  further  upon  them. 


CLOCKS. 

The  two  separate  trains  of  electrically  controlled  clocks,  Sidereal  and  Mean-  cut. 
Tijne,  arc  working  well  and  efi’ectivcly. 

The  Governing  clock  of  the  Sidereal  train,  and  therefore  the  most  important  in 
our  whole  establishment,  and  which  we  were  the  first  Observatory  in  this  coun- 
try to  remove  from  the  very  exposed  and  inclement  neighbourhood  of  the 
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■ t... k-  Transit  Instrument  am)  bury  in  a dark  closet  with  thick  non-conducting  walls, 

duly  experienced  tin*  advantage  id'  that  system  under  tho  violent  change  of 
temperature  which  took  place  In-tween  the  :11st  of  August  and  2nd  of  Septem- 
her  last  ullhnugli  in  an  Knglish  ( Ibservatory,  famous  otherwise  for  its  excellent 
lime  obsers  aliens,  all  its  clocks,  not  having  any  such  protection,  changed  their 
rates  In  the  fearlid  amoimt  of  a second  in  24  hours.  This  was  from  sheer  ina- 
bility of  tin-  so-called  eompensating  pendulum  to  keep  pace  with  the  quickness 
whereat  the  boro  change  of  atmospheric  temperature  took  place.  As  an  illus- 
tration then  foie  of  i lie  eliaraeter  and  aiiioiiut  of  sneh  proti-ction  from  tem- 
s.  ■ r:ii»?  perature  rliniigi  :iv  a mere  dark  closet  mas  allind,  I Matt*  t>  is  introduced  at 
tin  - end  of  i he  Ib-pm i.  and  gives  the  history  of  temperature  variations  in  three 
localities  o|  mir  ( 'list -vva lory  during  six  continuous  months. 

s r. ..r  A ness  < Ibsen  alm  s is  hosvever  now  Imililing  in  Kngland,  where  this  method 

r*ti  li  *ii  iVrv  *»r»»  I’  ....  * * . 

- ..air,.]  i .mi.  i«r  ih ui;i H/i! m tin*  Iriiijifiai n»v  ;i1initl  ilu- L'luvi-iimi'  i*Wk  li;i>  neen  adopted  in 

l Inl.trJt  .1,  Lit  | . ' , . . 1 , . . f , , \ , 

sii  ini' 1. 1,  pi'taeiplr,  and  in  ih  gov  tar  transcended  ; lor  the  chirk  ehamber  is  at  the  bot- 


1 mu  of  a dry  w.-ll  lots  I'ect  deep  in  the  earth;  and  besides  that,  the  talented 
and  ingenious  owner  and  designer  i>  to  employ  a spread  apparatus  fur  equalizing 
tlic  I i.-iti mu -t i-ii-  pressure  al  the  same  lime. 

1 his  is  an  adsantage  which  the  Kdiiiburgh  eloek,  according  to  a recent 
disru-sion  of  its  going  tli rough  many  iinnillts,  stands  rntu-h  in  need  of. 

1 may  mention  also  that  the  controlled  “ observing  clock ” in  the  Sidereal 
train.  Ini'  had  an  improvement  made  in  the  manner  of  its  striking  the  seconds 
"ii  tile  ../( f.vf./c  ol  the  clock  rase,  sshieh  'sill  probably  speak  fur  itself  to  the 
Hoard  mule  elfeetively  than  anything  that  can  lie  said  for  it. 


frequently  last  autumn,  mi  account  it  was  said  of  bad  fuzes,  but  the  military 
authorities  appear  nosv  to  have  received  a better  supply. 

On  March  2i>tli,  i am  sorry  to  say  that  the  H>ttl  gave  erroneous  time,  to 


papers  next  day  according  to  our  custom  when  any  error  takes  place.  On  tlmt 
day,  in  consequence  ol  a weakness  in  the  electric  current  hotsveen  the  Observa- 
tory ami  the  Monument,  the  Hall  was  dropped  by  hand,  and  I was  subsequently 
m '"inn  by  the  party  concerned  that  he  had  accomnlished  it  with  all  nractical 


the  huge  extent  too  of  nearly  seconds,  and  the  fact  was  not  published  in  the 


the  Post-Ollice  and  other  parts  of  the  ci 
usual. 


ic  system  of  controlling  clocks  both  in 
city,  has  been  kept  up  continuously  as 
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W HAT  OlJSERVATORy  FlRES  THE  EdINBITROH  TlME-GUN  ? 


If  one  or  two  of  the  older  circumstances  of  position  of  the  Edinburgh 
Observatory,  as  already  shewn,  are  not  altogether  understood  by  some  persons 
close  by,— wo  need  not  be  surprised  at  certain  of  its  newer  features  of  work  or 
usefulness  being  misapprehended  in  London.  But  when  one  of  the  most 
popular  scientific  journals  there  stated  only  last  week  (p.  50)  that  it  knows 

‘‘as  a matter  of  hard  fact  that  the  Time-guns  at , Edinburgh  and  other 

i ortliem  towns,  have  been  ignited  for  some  years  past  from  Greenwich 
Observatory,”  it  would  be  wrong  not  to  speak  out  aud  declare  that  the  grand 
and  excellent  Greenwich  Royal  Observatory  has  never  had  the  smallest  share 
in  firing  the  Edinburgh  Time-gun. 


Time  Signal*. 


That  gun  located  in  the  Edinburgh  Castle  is  “ ignited”  by  a « friction  fuze  ” 
pulled  by  a Clock  close  to  it,  such  clock  being  electrically  controlled  by  and 
from  the  normal  Mean  time  Clock  of  the  Edinburgh  Observatory.  Not  a day  wwr™. 
nor  a night  passes  without  one  or  more  comparisons  and  corrections  being  made 
within  the  Edinburgh  Observatory  to  securo  the  Castle  Clock  (aud  with  that 
the  other  controlled  clocks  ui  the  city)  showing  true  time  to  the  nearest  tenth 
of  a second;  and  the  methods  of  so  controlling  and  correcting  the  Castle  Clock 
can  only  be  carried  out  by  having  a wiro  from  the  Observatory  to  the  Castle, 
exclusively  employed  in  conveying  electrical  currents  jwsitive  and  negative  at 
every  alternate  second  throughout  the  twenty-four  hours,  for  tliat  service  alone. 

Now  as  there  is  no  special  wire  for  clock-controlling  hud  down  all  the  way 
from  the  Greenwich  Observatory  to  the  Edinburgh  Castle,  and  the  expense  of 
one  would  be  something  fearful  both  in  first  cost  and  after  maintenance,  the 
public  may  rest  assured— in  spite  of  the  knowledge  of  “ hard  facts  " asserted 
by  the  gentleman  in  charge  of  London  “ Nature,”  that  the  firing  of  the  Edin- 
burgh Time-gun  has  not  yet  been  operated  from  Greenwich,  nor  is  very  likelv 
to  be. 


Thf.  Liverpool  Time-Gun. 

Similarly  we  may  say  of  the  Liverpool  Time-gun— if  that  is  one  of  the  guns  m Li«rp«>i  Tim*. 
North  of  London  alluded  to  by  “ Nature  it  is  not  fired  from  Greenwich,  but  u 
from  the  Liverpool  Observatory  itself,  and  through  the  same  practical  method  ”‘°ry 
(possessing  immense  advantages  for  those  employed  in  charging  and  tending 
the  gun)  of  electrically  controlling  a clock  which  works  a trigger  on  the  gun- 
battery  ; a service  which  there  too  and  anywhere,  requires  a special  wire  to  be 
iu  constant  use  by  day  and  by  night,  and  forbids  the  idea  of  seeking  help  from 
any  other  Observatory,  however  splendid  and  famous,  if  several  hundred  miles 
away. 


It  fi  t 
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I'm  liter  oil  still,  lii '\vovit,  than  London,  I am  happy  to  say  that  more 
correct  Mens  prevail;  anil  therefore.  fit  an  lioth  tt  large  inland  city  in  America 
on  one  side  and  from  Calcium  on  the  other,  we  have  had  applications  during 
the  present  >ear  for  particulars  of  our  method  of  controlling  clocks  and  firing  a 
Time-gun,  with  a view  to  their  prohahlc  employment  in  those  places. 

Now  the  mol hod  of  controlling  clocks  (largely  with  the  Edinburgh  Mr  Bain’s 
pendulum)  i>  that  patented  In  Mr  Jones  of  Chester  and  first  adopted  by  the 
Liverpool  nWrvat  'iy  : from  which  establishment  we  were  merely  the  earliest 
parties  in  Scotland  to  horrow  and  employ  it.  But  the  electric  time-gun  is 
native  to  Ldinbitrgli,  and  the  lately  established  Liverpool  gun  (already  I am 
'iformed  very  popular  with  the  citizens  there,  and  of  which  the  works  were 
prepared  hy  Messrs  L'itchie  and  Sons  of  this  city),  was  tt  grareful  return  from 
I'.'li'il’iirgh  lor  the  advantage  --Ik*  bad  previously  received  in  the  matter  of 
controlled  docks  bom  Liverpool. 

I here  is  this  dilfereitcc  however  livtwven  the  two  Time-guns.  1 inly  profiting 
h,\  our  cxperieiiee  here,  to  the  oiled  that  an  occasional  bad  fuze  trill  occur,  but 
'•»i  U or  never  two  Lad  fuzes  consecutively,  the  Liverpool  gun  lias  been 
supplied  with  In-.,  touch -holes,  and  the  dock  fires  hr,,  fuzes  simultaneously 
eai  li  day . with  the  good  result  that  there  has  never  hern  a case  of  no-firo  of  the 
gun  yet  : and  in  order  to  render  the  ignition  of  two  fuzes  as  easy  as  possible 
ha-  the  < lock,  Abels  ehcinical  fuzes,  tired  by  a magneto-electric  spark  between 
the  ( 'lock  and  the  ( iuu,  iire  adopted  there, 

A.-  we  Imre  m Edinburgh  have  begun  w ith  llie  inceliauical  s*  friction  luzc," 
wc  may  probably  as  will  continue  with  that  system  : but  it  would  he  umioubt- 
tdly  a glen t iinpro\ eluent  and  tend  immensely  to  the  certain! v of  ltaving  no 
miss  fui  on  any  day  ol  the  year,  if  we  were  allowed  to  bore  a second  touch- 
Imle  iu  the  Castle  gun,  the  Military  permitted  to  use  two  fuzes  each  day,  tnnl 
the  power  uf  the  Clock  strengthened  to  pull  them  both  at  the  same  instant. 


'mi  tunuujtitt  ;\L  \\  ( IKK. 

ivuri^  ,.,,n!1>U|,^"Jn  ot'1,lc‘  observations  from  f.J  stations  of  the  hard-workinf 

amn'iidivim^r  ' >Ci"ty  ol  ^c°tla"d,  has  been  carried  on  here  as  before,  mu 
similar  mtm-nd  * m°nt^  w‘t'1  -sboil  descriptions  and  references  to  tin 

the  end  of  every0 month°andPleVi<,USly'  ^ *hCetS  thus  l,rel)arecl  arc  SL'nt  d 
and  have  been  printed  by  iCT' t0  the  Registrar-General  of  Scot  lam 
year.  ' ‘ 1 0 lCer  1,1  his  several  returns  during  the  pas 
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The  Earth-Thermometers. 

The  observations  made  by  ourselves  with  the  important  battery  of  large  earth-  M«~«,u*ici 
thermometers  are  still  kept  up ; and  the  whole  series  of  records,  from  their  first 
commencement  in  1837  to  the  end  of  the  year  1869,  has  recently  been  reduced 
and  submitted  to  examination  on  a uniform  plan  for  the  detection  of  any 
possible  cycle,  of  temperature  of  the  cosmic  kind,  other  than  the  annual  one. 

The  result  has  been  the  discovery  of  many  apparent  cycles  ; some  of  them  of 

more,  and  others  of  less,  in  some  cases  of  very  much  less,  than  one  year’s 

duration.  These  last  however  do  not  seem  to  lie  distinguishable,  by  such  dark 

instruments  as  thermometers,  from  mere  weather  changes  on  the  surface  of  the 

earth  in  Scotland ; but  the  former,  or  those  changes  lasting  continuously  for 

more  than  a year,  are  not  only  more  likely  a priori  to  be  free  from  that  source  *»,*.»*»«* 

of  error,  but  one  of  them  has  actually  been  found  in  fact  to  have  the  same 

period  of  duration  as  tho  visible  phenomenon  of  the  black  spots  on  the  Sun’s  firM' 

disc,  or  111  years.  ibw  to  the  toO^r 

A definite  step  of  insight  therefore,  into  a dominant  influence  over  terrestrial 
weather  changes  seems  really  thus  to  be  made;  though  not  without  a starting 
of  new  difficulties  and  a calling  of  attention  to  certain  features  of  the  said 
Sun-spot  observations,  seldom  noticed  before.  I have  therefore  thought  it  right 
to  communicate  the  whole  observations  and  their  discussions  without  loss  of 
time  to  the  R.  Society  of  London,  where  tho  study  of  Solar  physical  phenomena 
is  being  carried  on  at  present  with  such  exceeding  fervour  and*  no  small  amount 
of  success. 


Argument  Based  ox  the  History  of  our  Earth-Thermometers. 

Altogether  and  looking  at  the  whole  of  the  circumstances  of  the  past  33  The 
years,  I trust  that  the  Board  will  kindly  bear  with  me  while  I allude  to  these 
earth-thermometers  ns  a crucial  example  of  the  advantage  of  tho  proper  sendees 
of  a public  Obserratory,  carried  on  purely  and  efficiently  as  such,  in  and  for  the  0,1  lh* 
city  of  Edinburgh.  Brought  here  in  1837  by  tho  late  Principal,  then  Professor, 

Forbes  at  the  expense  of  the  British  Association  for  the  advancement  of  science 
at  the  same  time  that  he  established  a similar  set  both  at  the  Experimental 
Gardens  and  tho  Craigleith  Quarry,  for  the  purpose  of  investigating  certain 

Natural  Philosophy  problems  of  a comparatively  stationary  order, these 

remarkable  thermometers  on  the  Calton  Hill  were  not  only  observed  for  him 
by  my  predecessor,  Prof.  Henderson,  during  the  five  years  that  Professor 

Forbes  required  them  for  his  own  special  objocts  and  studies ; but  when,  at 

tho  conclusion  of  that  time,  tho  two  other  sets  were  broken  and  their  series 
brought  violently  to  an  end,  the  Observatory  set,— -more  tenderly  watched  over, 
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iu-i.-or..i.yic«i»<,tit.  repaired  anti  defended  from  stray  accideuts, — was  still  continued  to  be  observed 
with  ami  recorded ; and  having  been  so  kept  up  ever  since  without  cessation 
to  the  present  time,  (excepting  one  only  which  was  broken  during  an  unprece- 
dented frost  in  1800.)  they  have  now  begun  to  yield  a new  series  of  phenomena, 
where  the  progross  of  time  is  concerned,  and  celestial  changes  are  thereby 
brought  to  light  of  a kind  not  dreamed  of  when  the  thermometers  were  first 
inserted  into  the  Caltou  Ilill,— yet  furnishing  data  for  the  improvement  of  the 


very  statical  questions  first  taken  up,  and  of  the  utmost  importance  to  the 
iucrcaJ5°  of  our  knowledge  of  the  workings  of  Nature ; though  it  be,  however, 
by  8ttT8  80  miuuto  and  slow,  that  the  longer  life  of  a public  institution  than 
of  a private  individual,  and  the  continued  attention  of  an  establishment  wholly 
given  to  observation,  and  not  diverted  through  half  the  year  to  a totally  different 
line  of  employment,  be  needed  to  trace  them  with  certainty  and  success. 


ECLIPSE  EXPEDITION. 

Vast  arrangements  arc  being  made  in  London  just  now,  connected  with  two 
or  more  expeditions  to  observe  the  Total  Solar  Eclipse  of  next  December  in 
Spain  and  Sicily.  Some  60  or  70  observers  are  expected  to  co-operate,  the 
Poet-Laureate  is  to  accompany  them,  and  Government  assistance  is  anticipated 
for  conveying  the  groups  and  their  apparatus  of  observation  to  and  from  the 
stations  to  be  occupied.  The  recent  solar  results,  from  the  above-mentioned 
Edinburgh  earth-thermometer  observations,  have  been  already  alluded  to  in 
more  than  one  metropolitan  scientific  periodical,  as  strengthening  the  claims  of 
the  coming  eclipse  observations  to  public  regard ; and  I have  been  asked, 
recently  w hether  I ain  not  also  going  to  join  the  party. 

I regret  much  that  the  mere  popularity  of  a question  should  cause  anv 
mends  of  the  Edinburgh  Observatory  inconsiderately  to  expect  the  perform 
■ < uties  wliitdi  ate  neither  necessary,  nor  possible  to  it  in  its  present 

a ' 't'St.aUCCS'  " bcn  *u  1 a similar  eclipse,  equally  important  with  the 
l}onoV'"'u°T  nalUrnl  pbonomenon>  was  lo  occur  visibly  in  Brazil,  ami 
could  bo  iVo  ■ °li  / vobmtcol‘  b>r  tbe  service  of  observing  it,  and  no  aid 

iicw.il,  rOT  mi  „k-  a privat  a VUC<  101,1  overnnient  I then  agreed  to  go,  when  applied  to  by 

that  he  would  i^T!  ' sc’e“tibc  gentleman  in  London,  on  the  understauding 
commission  in  1°  fr0“  a dty  merchant  a certain  mercantile 

expense  of  the  vovaao  • > ’ wit,1“ut  occupying  much  time,  w ould  nearly  pay  the 
(if  tho'Teat  Motii  r \ >U  no"» wben  the  wealthy  and  numerous  scientific  men 
~ is  obligingly ^remlv  ;^:V:  e,;lhU8i<WMy  up  the  work,  and  Government 

Edinburgh  Observatnry  m i\  \ j]*'  • ' ' all(l  poor  an  establishment  as  the 
go  on  gloriously  in  tlie  cau-l'iY  '!‘th,lra">  anJ  lcave  those  powerful  parties  to 

11  v ia\e  lately  made  so  eminently  their  i 


• own. 
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In  fact  the  due  and  economical  utilization  of  our  very  small  means  for  any- 
tliin<'  really  useful  to  the  actual  development  of  science,  seems  to  demand  more 
than  ever,  that  instead  of  following  the  most  popular  pursuits  of  the  day  in 
vain  imitation,  or  attempted  repetition,  of  the  rich,  many  and  powerful,  we 
should  rather  stand  retiringly  on  one  side  and  watch  for  any  special  branches 
or  points  in  science  which  are  not  receiving  their  just  meed  of  attention  from 
the  world. 


THE  GREAT  PYRAMID. 

Government  Astidanct  Rendered  to  that  Subject  Unexpectedly. 

In  their  Re{xirt  to  H.M.  Government  on  29th  April,  1869,  the  Board  “called 
attention  to  the  importance  of  the  Great  Pyramid  being  scientifically  measured.” 
The  reply  just  received  by  the  Secretary,  states,  under  dato  of  6th  of  May- 
1870,  that  “ the  Lords  Commissioners  of  the  Treasury  are  not  disposed  to  enter- 
tain the  question  relating  to  the  measurement  of  the  Great  Pyramid.” 

It  is  therefore  not  a little  remarkable  that  in  the  interval,  or  in  August 
1H69,  I had  the  honour  of  receiving  by  post  from  the  Ordnance  Survey  Ofiice 
at  Southampton  and  under  a cover  conspicuously  entitled  both  “ On  Her 
Majesty’s  Service  " and  “ Ordnance  Survey  Documents,”  an  illustrated  quarto 
pamphlet  ent  itled  “ Notes  on  the  Great  Pyramid  of  Egypt  and  the  cubits  used 
in  its  design  ; by  the  Director  General  of  the  Ordnance  Survey,”  and  purporting 
to  contain  exactly  *uch  a measurement  as  both  this  Board  had  applied  to  have 
made  and  the  Treasury  has  refused  to  sanction  ; i.e.,  scientifically  complete  and 
worthy  of  trust.  Wo  can  therefore  hardly  do  otherwise  thau  enquire  now, 
whether  what  was  then  and  there  done,  was  executed  as  accurately  and  is  pub- 
lished as  fully  as  the  Board  desired  when  making  their  application  in  April  1869. 


Tbf  Great  Pyramid. 


Government  amut- 
»iw  refus'd  to  the 
IMinKnirgh  R,  Ob- 
wrrsktory. 


A Government  pub 
li cation  on  the  mb* 
jtflft  njipears  from 
another  depart  mem . 


Examination  of  the  Work  thus  Performed  and  Purlished. 

On  both  these  isjints  I regret  to  have  to  set  forth  rather  distressing  failures.  Tbr  i*M'- 

Of  the  Practical  Mensuration. 

A mean  of  the  four  sides  of  the  base  (assumed  to  be  square)  of  the  Great 
Pyramid,  as  measured  by  the  Royal  Engineers  hist  year,  has  been  published  in  the 
Ordnance  pamphlet,  not  only  without  documentary  particulars  of  the  methods 
of  measure,  but  with  the  startling  statement  accompanying,  that  its  difference  bv  *'  “ »“«i 

. . . . if  it' 

no  less  than  20  inches  from  a certain  other  measure  made  by  a private  pat-tv  i'n«o>  "r*h<  !«.■ 
■ i , r . «r  u«  giw*s 

several  years  ago  and  regarded  ns  equally  good,  may  be  termed  “agreeing 

well.”  Wherefore  the  mean  between  these  two,  or  something  different  by  10 

w hole  inches  from  the  quantity-  actually  measured  by  the  Royal  Engineers  is 

employed  afterwards  in  hypothetical  discussions  as  being  the  true  aud  precise 

quantity ; the  entire  length  of  such  mean  base-side  of  the  Pyramid  being  all 
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tik  orent  PjTiinio  the  time  such,  that  at  the  ordinary  degree  of  accuracy  of  the  higher  surveying 
of  the  present  <la  v,  the  error  ought  not  to  have  amounted  to  even  the  thousandth 
part  of  ten  inches. 

Further,  this  much  approved  and  apparently Pyramid  base-side  measure, 
so  far  as  Government  is  concerned,  to  be  thoroughly  effective  for  the  enquiry  it 
was  intended  for,  ought  to  have  beeu  applied,  not  only  to  certain  terminal 
tv  u,i  wii'i'  sockets  in  the  rock  (which  arc  indeed  spoken  of  in  the  Ordnance  pamphlet 
i^w  B1OMUTT000-  thoi)"h  with  some  very  self-clamagmg  and  smous  errors  of  fact),*  but  also  to  the 
Covemmon  tuacj  traces  of  the  original  base-sides  themselves  along  the  linos  of,  and  lying  under, 
imnapiiiot.  certain  huge  heaps  of  rubbish,  ns  discovered  on  the  north  side  by  the  late 
Colonel  Howard  \ ysc ; and  we  ought  to  have  had  also  full  and  precise  nume- 
rical, photographic  and  astronomical  information  on  the  shape,  extent,  position, 
and  level  of  the  “pavement”  on  which  the  Pyramid  partly  stands,  as  a necessary 
portion  of  the  base-side  measure  and  the  only  means  of  thorougldy  understand- 
ing the  original  character  of  the  same  :♦ — yet  not  a word  or  a figure  is  there 
throughout  the  Ordnance  pamphlet  on  all  these  requisite  features. 

Such  then,  or  rough  and  incomplete  to  a degree,  is  the  one  and  only  original 
measure  of  any  part  of  the  Pyramid  contained  in  the  said  official  document ; but 
then  follow  both  an  hiipothoi*,  and  after  that  a glorying  claim  of  prooj  for  the 
hypothesis,  besides  some  strong  assertions  foreclosing  further  research. 

Of  the  Hypothesis. 

Th°  ,’-vtK,tllL'sis  ttbovc  referred  to,  a pure  invention  by  the  Ordnance  describ- 
tht  1 mg  officer,  is,  that  the  intended  ancient  length  for  the  Great  Pyramid's  base 
side  was— 500  times  the  length  of  a cubit  18  2415  British  inches  long. 

AY liy  the  number  500  was  picked  out  and  thought  so  important  with  the 
Great  Pyramid  alone  of  all  the  Pyramids  of  Egypt,  is  not  even  attempted  to  be 
shown  ; indeed  the  same  hypothesis-framing  officer  was  contending,  only  ft  few 
moilt^  previously,  just  as  stoutly  for  3(10  having  been  the  favourite  base-side 
m to  ho  number  in  the  mind  of  the  primaeval  designer. 

wjttinut  wiy  A 1 i i 

fnu-d.tk.a.  Ami  Why  the  cubit  employed  should  have  had  ft  length,  so  unheard  of  in 

Egyptology  for  the  period,  i.e.  2170  iu:.,  and  for  1500  years  afterwards  also,— 
T.  , , 1?  U*.°  on,y  2415  British  inches  long,  and  not  the  length  of  all  the  ancient 

°f  tlio hyjoii.wi,111  )P  cubits  actually  discovered  in  modern  times,  and  found  to  be  always 

thi«r nmtmiogir-.ii  . m ari.ibly  something  close  upon  207  British  inches  long:!  (and  to  have 

1 nn+l^tT11*  andCUtly  ils  80  awfullJ  religious  a matter  at  that  equivalent 
length,  that  one  of  the  “justifying”  confessions  written  out.  on  papyrus  and 

by  II.  Greenwood  2 York  my  if001’  » I'bntogmphy  at  tin-  Great  1'yramid  published 

+ Sea  my  “ Life  ™!  wCk  1870. 

in  the  Proceedings  of  the  I:  VU<  -be  b'nat  Pyramid,"  3 voU,  Edinburgh,  1867.  See  also  papers 
l See  Appendix  1,  p.  „ 75  ,Cl>’  Ej*"bun!hI  fo,  April  1«CS. 
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inserted  into  ever}’  old  Egyptian’s  coffin, — so  that  his  soul  might  have  it  ready  Tbe  Ct«t  rymna. 
at  hand  to  repeat  before  its  Maker  at  the  gates  of  the  next  world,  was — 

“ 1 have  not  shortened  the  cubit ; " and  one  of  the  first  sights  which  breaks  upon 
the  awakened  gaze  of  a "justified”  soul,  after  being  allowed  the  supreme  bliss  of 
entering  such  next  and  immortal  world  is,  according  to  that  soul's  testimony  in 
the  Egyptian  Ritual  or  Book  of  the  Dead,  “ I see  the  God  Thoth  with  the  cubit 
in  his  hand  ; ”)  why  in  fact  not  only  some  shortening — a deadly  sin,  if  to  any 
extent , in  Egyptian  eyes — but  such  a monstrous  amount  of  shortening  of  the 
actual  cubit  rod  of  Egypt,  as  from  207  to  18  2415  inches,  was  allowed  prinie- 
vally  at  the  Great  Pyramid, — is  made  to  depend  on — 

1st,  A casual  mention  by  Herodotus — 1700  years  after  the  Pyramid  Was  llrroUntu*  «|'|#hIo1 
built,  and  merely  as  a parenthesis  in  a passage  setting  forth  the  superior  perqui-  in*li t }•* in{*li let  to 
sites  enjoyed  by  the  soldier  class  of  the  people  of  Egypt,  in  those  latter  days, — SE'n'iuXST 
to  the  effect  that  the  Egyptian  cubit,  in  terms  of  which  such  happy  soldier’s  plot  loUi'EgyptcJo© 
of  laud  was  then  measured  out,  was  of  the  same  length  as  the  Samian  cubit* 

2d,  An  assertion  by  the  Ordnance  describing  officer  that  the  expression, 

" Samian  cubit,”  was  equivalent  to,  or  meant,  the  Greek  cubit.  And 

A practical  determination  of  the  modem  value  of  such  Greek  (and  there- 
fore (?)  Samian)  cubit  from  a measure  of  that  comparatively  quite  recent,  foreign 
and  totally  contrasting  building  to  the  Great  Pyramid, — the  Parthenon  at  Athena 
To  establish  this  last  very  nice  point,  or  the  Greek  cubit  of  the  Parthenon 
period,  say  of  448  n.c.,  to  bo  exactly  18  2415  British  inches  long,  the  officer  Th» rwtiwnwi 
asserts  that  “ the  Heeatompcdon  of  the  Parthenon  at  Athens  was  so  called  be- 
cause  the  platform  on  which  the  columns  stand  was  made  a double  square  of^uyVltaTuo 
exactly  100  feet but  thereupon  we  arc  entitled  to  ask, 

A.  Who  is  the  a orient  author  who  makes  such  a statement,  and  where  ? and 

B.  IIow  can  the  platform  be  described  as  exactly  a double  square  by  any 
modern  surveyor  understanding  accuracy,  when  its  breadth  is  to  its  length, 
according  to  the  measures  of  Mr  Penrose,  the  very  Parthenon-referee  and 
voluntary  helper  of  that  Ordnnnce  officer,  as  101236  : 228141  feet;  or  the 
latter  actually  25  469  feet  too  long  for  such  a geometrical  figure  ! 

Next,  what  are  the  grounds  for  a Greek  cubit,  even  if  it  was  18  2415  inches  tv  s«n.un  ™w» 
long,  having  necessarily,  or  even  probably,  been  equal  to  the  Samian  cubit  ? u«n  the  csrwk 
Simply  this,  that  the  Director-General  of  the  Ordnance  Survey  at  Southamp- 
ton, after  quoting  learnedly  Herodotus,  Euterpe,  168,  as  above  for  the  equality  of 
the  Egyptian  and  Samian  cubits,  adds  to  the  text  saying  that  the  Samian  was 
the  Grecian,  anti  then  takes  the  Grecian  to  represent  the  Samian. + 

But  what  din.  blue-eyed,  innocent  Herodotus,  so  little  an  authority  when 
venturing  to  deal  with  science  as  to  hold  that  the  Sun’s  winter  motion  in  the 
heavens  is  produced  by  the  Etesian  winds  of  Egypt  blowing  him  Southward,  but 
* Seo  Appendix  2,  p.  n 77.  t See  Appendix  3,  p.  r 77. 
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Tin-  Ciroiii  Cvr-uiiM. 


Thi*  xii'Aii  iri|5  of 

HnodMni  i'hid- 
f«]et  ly  minUkeii  in 
rbt*  Government 
| <i  mpLict. 


Tlie  Simian  rulilt 

Vfweil  t<i  )iavi>  1.,  . ti 

iW  lutitlirita  «r  the 
Greek  i’ii lit l,  in  (be 
tj»m*  of  Hi'rmlfitnx, 

it  »ua  ikcii 

thu  PfT&ian  i-nliit- 


so  Hi-Fi  and  rare  as  a mom  I writer  on  the  social  affairs  of  men,— what  did  he 
mean  when  lie  undoubtedly  user]  the  won  I Suminn  anil  not  Grecian  ? 

It  we  turn  to  his  hook  llialia,  *>.*>,  ho  makes  a Lneedaimoninn  speak  of  the 
Samians  (in  their  isle  so  very  close  to  Asia-Minor  and  so  far  from  Greece)  as 
“ foreigners ; " and  in  Thalia,  3(J,  he  himself  characteristically  speaks  of  a siege 
of  Samos  hv  the  Ijicedaanonian  Dorians  as  “ tlieir  first  expedition  into  Aria." 
“ \\ ords,”  says  the  Rev.  Prof.  Rawlinson,  “which  are  emphatic.  They  mark 
the  place  which  the  exjunction  occupies  in  the  mind  of  Herodotus.  It  is  un 
aggression  of  the  Greeks  ujion  Aein,  and  tlierefore  a jmssage  in  the  history  of 
the  great  quarrel  between  Persia  and  Greece,  for  all  Asia  is  the  King’s  (i.  4).” 
And  again  at  a period  subsequent  fo  the  above  expedition,  hut  just  ante- 
rior to  the  personal  experience  of  Herodotus  himself,  we  have  the  following 
unmistakable  testimony  from  him,  though  with  even  gross  rhetorical  exagger- 
ations, as  to  how  much  more  Samos  was  under  the  domination  of  Persians  than 
of  Greeks;  see  his  book  8,  or  Urania,  chapter  132  (Rawlinson’s  translation). 

All  lawond  that  (Eastward  of  Delos)  seemed  to  the  Greeks  full  of  danger; 
tho  places  were  quite  unknown  to  them,  and  to  their  fancy  swarmed  with 
Persian  troojis  ; as  for  Samos,  it  up) wared  as  far  off  as  the  pilkrs  of  Hercules. 
Thus  it  came  to  pass,  that  at  (one  and)  the  very  same  time  the  Barbarians  were 
hindered  by  their  fears  from  venturing  any  further  west  than  Samos,  and  tlie 
pi  aj  eis  of  the  Chians  failed  to  induce  the  Greeks  to  advance  any  further  east 
than  Delos.  Terror  guarded  the  mid  region." 

Samian  then,  in  the  mind  of  Herodotus  meant  not  Grecian,  but  the 
antipodes  of  Grecian,  namely  Persian  and  Asiatic ; and  when  hr.  said  there, 
’utupe  llis,  that  the  Egyptian  was  of  the  same  length  ns  the  Samian  cubit,  he 
meant  to  instruct  his  Athenian  audience,  that  the  Egv|itian  soldier’s  favoured  plot 
of  ground  was  measured  out  by  a lAyijer  cubit  than  their  Greek  one,  viz.,  by  one 
leas  than  20(5  «•  2»7  inches  long,  nearly;  this  having  been  found  in 
modem  times  to  be  the  length  of  the  ancient  Persian,  Babylonian,  and  other 
A*UUtr  cul,,ts  ubl>ul  tllc  epoch  «00  n.c.  to  45U  as  well  as  of  the  Egyptian.* 

Of  tiik  Claim  ok  Pkook. 

totallv  rmt  ° i UL  ^r.eeb  sentence  adduced  by  the  Ordnance  ofHcer,  is  in  realitv 
" 1,01,1  h-V1>°U,eSis  Egyptian  facts,  that 

IneieSCt  ! n":  TT™  ™ ^ ^ -a,,  at  any  time  in  free, 

so  short  as  is-2*n  V1'6  CRr^r,*“d.  Grcftt  Pyramid  age, 

18  2415,  and  multiply™-  it  l,v  l “ “CXt’  tak,"?  Umt  in  ol<l  E^Jt  u,,kll0'vu 

mind  of  the  primaeval  ?',•  T>  °"n  asscrtlon  of  a favourite  number  in  the 
primaval  C.m,,  PvramiJ  j,,,,  thl„llt, 

8l!C  ApiH-iHJuc  4,  p.  R 7s. 
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he  says,  01*20  inches,  for  a hypothetical  length  of  the  Pyramid’s  base-side, — the  Tk-  r.mx  Pyiuiua 
officer  finds  that  too  short  by  ten  inches  for  the  recent  Royal  Engineer  measure 
of  0130  inches.  So  he  combines  this  0130,  not  with  what  he  had  alone  used  in 
his  last  previous  essay  in  proving  by  measure  his  first,  or  0168,  Pyramid -l wise 
side  hypothesis,*  viz.  with  Vyse's  measure  of  the  North  side  giving  0168  inches,  Th.rUwn  of^i 
(the  base  being  assumed  as  square  by  both  parties ;)  and  not  with  the  French  «5|1  'h*”* 

Academicians’  measure  of  the  same  side — though  the  most  ably  set-about  of  ud  ooatmJi.wR 
the  whole  of  the  modem  Pyramid  base-side  measures  and  giving  0163  inches, — 
but  with  the  9110  measure  already  alluded  to;  and  which  he  had  on  his  pre- 
vious, or  “9168  hypothesis,”  occasion  just  as  entirely  ignored,  as  he  has  the  two 
larger  results  on  the  present  0120  hypothesis  occasion. + 

Thus  then  by  manipulation  of  the  documents  of  measure,  or  by  successively 
concealing  some  anil  bringing  out  others,  and  etc*  term,  according  to  the 
hypothesis  to  be  established,  the  Director-General  of  the  Ordnance  Survey  has 
accomplished  to  bring  out  a second  apparent  numerical  agreement  of  what  should 
be  one  and  the  same  thing  with  a second,  but  very  different,  hypothesis  of  his 
own,  and  which  is  founded  on  a total  mistake  which  he  makes  of  his  only  author 
quoted  against  known  metrological  facts.  And  then,  though  on  fancies  thus 
triply  frail,  the  Director-General  has,  aided  partly  by  private  subscriptions  in  tw  bvputhrw,  i> 
London  and  partly  by  Government  means  been  enabled  both  to  publish  his  men’s  oib-  hiiy  Mmi 
rough  measure  and  his  own  hypothesis  and  proof  (?)  thereof  most  triumphantly ; *»,i  u u 
even  to  scattering  over  the  country  in  a pamphlet,  undercover  as  “On  Her  cerui^^n-iure 
Majesty’s  Service” and  a “Document  of  the  Ordnance  Survey,” both  insulting 
denunciations!  against  certain  private  predecessors  in  the  same  Pyramid  field  of 
enquiry,  and  “ instruction  for  the  boys  in  our  national  and  other  schools." 


What  is  to  re  Done. 

After  the  answer  just  received  from  Government  by  the  Secretary  to  the 
Board,  there  seems  little  hope  that  the  cause  of  Pyramid  truth  will  lie  allowed 
to  be  inquired  into  any  further  by  this  Observatory;  and  those  who  can,  must 
be  content  to  l>ear  the  above  result  as  arranged  to  represent  the  surveying 
science  of  this  country  in  the  present  age  by  superior  authority. 

But  will  the  French  savants  submit  for  ever  to  have  the  careful  base-side 


• In  November  1867,  the  Great  Pyramid's  moan  base  ride  length  was  affirmed  from  the  same 
quarter  to  have  been  originally  intended  to  be, 

— 360  s 25*488  inches  — 9175  68,  said  to  bo  = 9168  inches  ; 
and  in  1869,  = 500  x 18-2415  inches  = 9120  75,  said  to  bo  = 9120  inehea. 

+ See  Appendix  5,  p.  n 82. 

♦ As  for  example  “ tho  extravagant  nonsense  to  bo  found  in  modem  works  on  the  Great  Pyra- 
mid ; ” “ the  absurd  theories  contained  in  those  works ; ” and  “ the  quaint  notion  formerly  maintained 
that  tho  Pyramids  were  crystalline  excrescences,  formed  by  the  action  of  the  snn  upon  the  mud  of  the 
valley  of  the  Nile,  was  sound  philosophy  rnmpared  with  the  notions  which  have  recently  been  advanced 
respecting  tbem.” 
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TV,;"*'  surveying  work  of  their  celebrated  Academicians  at  the  Great  Pyramid,  under 
l lie  leadership  of  NiqHilcon  Bonaparte  (with  their  measured  result  offtl(f3  inches) 
entirely  ignored  in  a public  and  final  British  document,  in  order  that  one  existing 
Ordnance  Officer*  may  declare  his  last  erroneously  built-up  hypothesis  of  an  a 
priori  8120  inches  “to  be  confirmed  by  modern  research  ; i.e.,  bv  a {*130,  com- 
bined with  a selected  8110,  inch  observation  alone  ?”  And  will  this  last  attempt 
at  measuring  the  Great  Pyramid  by  the  British  Government  (in  so  far  as  it  must 
he  viewed  partly  as  their's),  will  it  cover  our  country  with  honour  when  that  ever 
re-arising  question  of  high  archeology,  or  the  exact  original  size,  as  well  as 
shape,  position  and  internal  arrangement  of  the  Great  Pyramid,  comes  to  be 
tested  i„  future  times  by  other  nations  bringing-to  that  unique  monument  of 
the  whole  earth  spanning  all  human  history— their  ideas  of  accuracy  of  measure 
and  honesty  of  discussion  ? 


OBSERVATORY  OF  TYCHO  BRAIIE. 


OliviTi'itnrv  of 
Twlir.  I In  fir. 


»ith 


n.e  Danish  Royal  Society  of  Sciences  has  just  offered  their  gold  medal  as 
the  prize  for  a paper  on  the  exactitude  with  which  the  Astronomical  Meridian 
of  the  Observatory  of  Urauilmurg  was  determined  by  Tvcho  Brahe;  and  have 
>ccm  moved  thereto  in  some  measure  by  seeing  in  a French  scientific  journal 
t m /lmd  stated  such  degree  of  exactitude  to  bo  much  less  than  that  where- 
with the  entrance  passage  into  the  Great  Pyramid  is  oriented. 

. “ ® must, ttU  a,Imin>  the  fi,u‘  patriotic  spirit  of  the  Danish  Society,  and 

rust  that  they  will  elicit  sonic  excellent  contributions  to  knowledge,  it  is  rather 
O ,c  regretted  that  they  mix  up  two  different  branches  of  the  subject,  only  one 
of  which  I had  attempted  to  deal  with  in  the  comparison  quoted. 

tT^VTur  bv  their  J'T  1 T 0m‘nUlt,on  of  tbe  t,uibii''^  themselves,  as  indicated  either 
““  inte  or8  fT"’  °r  un-v  8!>wiftl  ‘™d  more  finished  portions  of  their 

To  w r n~  Pk,,'S  in  **  <"*’  the  entrance  passage  in 

<JC  ^ fCa'T  °f  T^«  Observatory  I prof  Jed  only  to 

with  anv  later  • 'r  / erCat  *roill:h  "ork  on  Ebr>'I't>  an(l  am  not  acquainted 
in  CX*Ti?ati0,1  inU>  ,hC  = but  for  the  same  features 

and  totally  indenendent  1UOtC  • ^ °"n  l>,)atTvations  t;ikcn  on  several  different 
' mdependent  occasions  with  the  Playfair  Alt.  Azimuth  Instrument, 


< Irtohlatinti  of  tU 


Iin  I *Un,m"nicMi'>n  10  ]"«Wic  of  the  »th  cf 

" c a lengcf  me  to  mention,  when  1 C*“  1'lnnd  **ono  in  hi*  conclusion*  on  thin  matter ; 

t,,e  C.pr  c.r  Gur.l  Hot*.,  ei,t  jtvlr  ‘>.*1  Sir  Thomw  MacW,  A.lronomcr- 

1 oh  *"u  ttC  ln>m*heUreek  culm  (0C  ± 4 & '■<,B  "f  la*  metliml  of  determining  the  Egyptian  euhit 

2 «cl  -preserved  %„mn  ^ ,tb*  *“•*  « « utter  unionism  t {he  numer- 

tlmt  Mr  Penrose,  the  men™  ™ of  l W"  JV,"S  *>*  >'*'e  ac.uallT  cor-  ■ - '• 

»«rer  ugmement  between  it  amt  t ho  fd  J , «»  Ml**  bm  to  bri: 

**  llto  ^ to  7,  of  mv  “ lTS  Pyramid. 

« I holography  at  the  Gnat  Pyramid." 


London,  U570 
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and  have  given  the  original  Pole-star  observations,  and  particulars  of  the  signals  of 

or  referring  marks  on  the  building,  as  well  as  the  computed  results  at  full  length, 
in  my  “ Life  and  Work  at  the  Great  Pyramid,”  published  in  3 vuls.  in  1867 

I trust  therefore  that  the  Danish  Royal  Society  will  not  shelter  themselves 
under  the  plea  of  being  acquainted  only  with  a short  verbal  allusion  to  these 
observations  in  a foreign  journal,  and  say  therefore  that  “a  mere  mention  cannot 
lie  of  much  weight  in  the  eyes  of  astronomers,”— but  that  they  will,  as  touches 
the  claims  of  the  Great  Pyramid,  attend  to  my  published  observations  both  astro-  tv 
nomical  and  mechanical,  at  least  until  they  can  replace  them  with  better  onesj^/.k.'^r* 
and  also  that  they  will  in  the  meantime  apply  to  any  existing  remains  of  Tycho  Pj™nkl 
Brahe  s observatory,  whether  of  its  enclosing  walls  or  contained  piers,  measures 
as  unflinchingly  severe  as  those  which  I applied  to  the  Great  Pyramid  ; and  that 
they  will  likewise  publish  the  description  of  the  methods,  as  well  as  the  results 
of  the  measure,  at  least  as  fully  as  I have  done. 

•Should  the  Society  wish  also,  and  as  it  appears  from  their  programme  they 
do,  besides  the  above  comparisons  between  the  masonry  of  the  two  buildings, 
to  show  from  calculations  of  Tycho’s  observations,  that  his  instruments,  and  the 
astronomical  results  deduced  from  them  were  of  a much  higher  order  of  accuracy 
than  the  mere  stone-work  of  the  Observatory,- — by  all  means  let  them  do  so  ; but 
having  so  done,  let  them  not  compare  such  rather  ethereal  results  from  Umnibourg 
with  the  atones  of  the  Great  Pyramid,  but  with  similar  ethereal  astronomical 
results  from  thence,  such  ns  Mr  Petrie's  Pyramid  sun-distance ; and  then,  not 
only  will  the  comparison  be  just,  but  some  very  remarkable  results  for  early 
human  history  may  be  duly  arrived  at. 

M ETROLOGICAL  LEGISLATION. 

At  a time  \\  lien  meetings  are  being  held  in  most  of  our  largo  cities  to  protest  RokJmk ui 
against  a certain  Act  of  Parliament  passed  last  year,  as  the  protesters  say,  by 

surprise  and  without  their  then  knowing  anything  of  its  real  meaning  or  action, 

attention  may  be  salutarily  called  to  the  nature  and  bearings  of  a coming 
Metrological  Act  which,  in  cither  public  or  private  hands,  ought,  according 
to  a blue-book  published  towards  the  end  of  last  Session,  to  lie  now  rapidly 
preparing,  and  will  certainly  take  the  great  body  of  the  loyal  people  of  this 
country  very  disagreeably  by  surprise  when  it  is  suddenly  put  in  force  as  law : 
and  is  then  found,  as  well  expressed  by  Sir  John  Herachol  in  the  public  papers  sir  j»hu  iwm 
two  years  ago,  to  entail  both  the  abolition  and  disappearance  of  our  ancient ZTtteA 
national  and  hereditary  measures,  and  a substitution  for  them  of  a modem  T'"?'?,1 ,n 
invention  by  a foreign  metropolis,  not  so  exact  or  masterly  in  the  reference  of 
its  standards  to  astronomical  and  geodetical  science  (though  the  intention 
thereto  was  most  praiseworthily  strong),  not  so  convenient  for  social  purposes 
throughout  the  ordinary  life  of  our  lieges,  and  not  gifted  with  any  of  that 
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cementing  ami  preservative  power  in  national  crises  which  the  true  hereditary 
jMisscssinns  of  a people  with  pro-historic  descent  are  always  found  to  possess. 

Over  and  above  then  the  metrological  part  of  the  matter  being  one  which, 
on  account  of  its  scientific  foundation,  in  its  reference  to  measures  of  the  earth 
us  a planet,  the  Astronomer  Royal  for  Scotland  is  bound  both  by  the  terms  of 
his  appointment  and  the  duties  performed  by  Government  astronomers  else- 
where, to  occupy  himself  with  and  even  act  the  part  of  a public  watchman  con 

Corning,  1 had  an  opportunity  on  the  Continent  lately  of  witnessing  a similar 

in  the  same  identical  matter,  accomplished  ujs.n  the  greater  part  of 
,he  Gm,,i,n  either  the  strangest  foi-get fulness  of,  or  most  utter  con- 

U‘mpt  for-  t,K‘ir  “Hy  historical  associations,  by  the  Pntssian  Government,  and 
Of  hearing  divers  remarks  from  scientific  men  there  on  the  effects  it  is  beginning 

to  produce,  which  may  prove  useful  experience  to  this  country  at  the  present 
juncture. 

Hut  as  some  Members  of  the  Board  have  expressed  themselves  averse  to 
anyt  img  with  a jmssible  political  application,  though  mainly  scientific,  being 
mtriii  ueer  into  this  Report,—  I leave  my  private  and  individual  statement  of 
t ic  case  in  thei]  hands;  and  can  only  request,  nay  earnestly  beseech,  them  to 
attend  in  time  and  as  philosophers  to  the  remarkable,  indeed  hitherto  unex 
amp  e<  , epoch  which  is  now  supervening  touching  the  metrology  of  the  world, 
at  ur  oi  good  or  ill  certain  national  distinctions  and  heir-looms  coeval 
lun*.  11W„  #f  Z * ^ ar°  hcin«  <lai,y  SW(‘Pt,  or  attempted  to  bo  swept,  away ; and  there 

SSXStfL  i„  uSTJ^i  "m™e  *»  ■»»*>«  *-0>  of  tl.e  importance  of  mctrok.gr 

SMTSJJJ:'  c m nol  , v''“'aS,''!'  "r **  ■»<*« » scientific  reference  1>J  oven 

“T,I  “ «*T  f the  similar  fca.urcs  of  Ho  earth  as 

oat  nfnT'  111,1  ,1lher  countries  are  only  now  la-ginning  lo  emerge 

uubiecl  T.  '!f  5e”re  ,,f  peshivo  and  literal  beathen  darkness  on  the 

nl  T W “C  ' ***  m["“'  "'»•  «~l  nhenee  their  me.rologirs,  or 

ofTh^ldT  “!  — * A“‘  )«■  ™ .‘he  early  and  long  pro-Grecian  days 

wag*!.**,  Easthad  ^ o1  t'l°  man^ev'8CC*  an(I  degrading  idolatries  of  the 

proofs  are  now- 1 ; ^ ",a>  aPParentbr  a period,  of  which  some  things  verv  like 
nyitr-m  Qr  M«uoi<.g»  i ut3  are  now  boinrr  irather»vl  u-i,a„  ...  . ”, 

MS?  >'et  powerful  number  the  noh’l  , 8tran»°  to  sa>-b?  a Iinuted 

ness  as  well  as  due’preScn-nti.J  r'e  ,uuK‘r8UKJtl,  and  the  strict  correct 

j!\“i  P"durmbU'  appreciated,  honnnv.Ki  . ! of  metrological  standards  was  more  deeply 

have  over  been  since  af  C°118,<  eret*  au<*  conscientiously  attended  to,  than  they 

recent  rise  of  the  tw.  i '"'  P?rio<*  of  the  earth’s  subset|uem  history,  until  the 
eucii  metrical  system  * 

C.  PIAZZI  SMYTH. 
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I.enutii  nr  the  Anc  ient  Eoyttun  Ccbit,  or 
Cl'uiT  or  Mr  Mr  il  is  ; thi*  rcctahluliNl,  and  ( hk 
vernmont  standard  of  linear  measure  in  that 
country  during  idolatrous  times,  from  2200 
B.C.  to  320  me. 

See  “ Manners  ami  Customs  of  th«  Ancient 
Egyptian*,"  by  Sir  Gardner  Wilkinson;  vol. 
iv.  pp.  2t  to  34.  3d  edition  1847. 


Length  or  me  Ancient  “ prof  a nr  " EorrriaN 
Ccan,  or  Ccbit  or  tue  Idolatbocb  Workmen 
or  Memphis,  ax  possibly  inchoated  by  measures 
taken  by  C.  Pinai  .Smyth  in  186B  *.»,  upon 
certain  subsidiary  features  in  the  interior  of  the 
Great  Pyramid ; date  of  whose  building  = 
2170  B.C. 


An  ancient  wooden  cubit  found  ) 
at  Memphis,  by  M .lomard,  j 

as 

laches. 

20-47291 

Another,  now  in  tbe  Turin  1 
Miuteum,  j 

= 

20-57869 

Another,  . 

= 

20  61806 

Another,  .... 

20-65843 

Cubit  of  Elephantine  Nilomcter, 

= 

2062500 

Do.  do.  measured  by  M.  .Ionian!, 

& 

20-74840 

Mr  Harris’  double  cubit  of  Kan  j 
nak,  composed  of  two  cubits,  > 

_ 

2065000 

each,  . . . J 

(A  cubit  in  the  British  Museum  \ 
ivportod  to  have  b«en  mea-  I 
wired  bytheOrdnance  Survey  ) = 2000000) 
Onicers  in  1808  a.d.,  and  I 
found,  . ...  / 


Mean, or  ancient  “profane'Eig-p-  ' 
tian  cnbit  horn  recovered 
examples  thereof,  chiefly  in 
wood  and  therefore  without 
doubt  somewhat  shrunk  in  / 
sire ; date*  probably  between  I 
1 900  no.  and  450  aa,  . I 


= 20  G3  nearly 


See  his  “ Life  and  Work  at  the  Great  Pyramid," 
rob  ii  p.  340.  Edinburgh,  1867  a.d. 
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turtle* 
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height. 
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Mean,  or  ancient  “profane"  Egyptian  \ 

I cubit,  from  apparent  stone  ec]ni-  v = 20’73 
Talents,  date  2170  mo.,  . J 
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teoglh  of  the  nvrient  " prof xinc"  Kgi/ptinn  Cnhil, 
or  Cnhil  of  Mnujthu,  a*  di'tcnuimxl  by  Sir 
Isaac  Nr  win  n upon  (lie  ■ncai'Hrva  of  certain 
interior  parts  of  the  t treat  Pyramid,  anti  one 
exterior  but  certainly  erroneous  inraxuro  of  its 
baso-sitle  length,  by  Professor  (iieavei  of  Ox- 
f»nl,  in  1038  s.d., — lie  having  then  measured 
only  on  the  ruin  dive&tcd  of  its  casing  stones, 
and  partly  buried  in  rubbish. 


1 

1 

Cub«xju«nt  length 

I Parla  of  tl*  Great 
l*jT»mlil  mtwauded. 

>l<-«»lifrd 
Lfngih  in 

AMUtlinl 

l*  mmai* 
*4  Cutol* 

of  win- It  Culill*  #<r 
•fuVnt  Co  tut  W 
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Su 
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1 -7  J2 

29-7S4 

nneient  Egyptian  cubit,  of  date 
2170  n.c.. 


the  1 

late  > = 


2000 


Length  of  the  oneient  Egy/xlimi  nihil, 
of  date  2200  IU'.,  as  ilotorminetl 
by  an  Eastern  anil  seii-ntilie  Egyp- 
tian ollleor,  Kekckyan  Itejr,  in  his 
"Treatise  on  the  Chronology  of;  — 20fih 
Siriatlie  Monuments, " Ixtndon 

18153  and  Cairo  1 803,  in  ltritisli 
feet  = 1 ' ~ 2 0 1»  1 , in  ltritisli  inches 
nearly,  .... 


Length  of  the  ancient  profane  Lggpm\ 
lion  ext  hit,  from  2200  n.c.  to  320 
B.C.,  or  the  date  of  the  probable 
introduction  into  Alexandria  of 
the  ('.wk  cubit  of  the  Iagidir ; — 
as  employed  by  C,  1’iau.i  Smyth 
in  his  suceesutivc  Pyramid  publics-  = 20  7 
tions  from  l SGI  a.d.  to  the  pre- 
sent time, — beingthe  nearest  tenth 
of  an  inch  which  is  thought  safe 
to  trU't  t<>  in  the  existing  state 
of  Egyptological  knuvrletlge  ; in 
ltritisli  inches* 


Of  lie  military 

rnotTiilcgy  tuicng 
ration.-. 


Although  this  cubit  of  207  inches,  nearly,  may  have  lmtl  its  reign,  ns  the 
government  and  national  eubit  of  idolatrous  Egypt,  interfered  with  after  a most 
remarkable  duration  of  1900  years  by  the  new  and  much  shorter  cubit  intro- 
duced  by  the  Ptolemies  from  Greece  about  320  n.c.,  it  was  by  no  means 
extinguished  instantly  by  that  proceeding. 

A true  hereditary  and  traditional  national  measure  is  something  almost  as 
viuil  as  a language,  sometimes  much  more  so;  and  to  stamp  it  out  utterly  and 

menforythoXoTeing.C,ther  ^ Pr°Vi,1CC'  °r  tbe  P°wer*  of  an-v  government  of 

atmilidate' ^ tky  °*  2200  -vcars  si"<*  ^ Lagidean  attempt  to 

tires  of  (Vo  d-  /.K'Ptlan  CU,>it  tben  found  in  the  land,  and  after  the  successive 
remarkable  cubit  of  a»7  S ""l'  Tu^klsb  ‘Animations  have  passed  over  it,  this 
t-nog  ^xirtrucs  „i  is  found  still  ~ 'cs  long  (not  18 ’S  inches  like  “ the  cubit  of  a man  ”) 
to  the  Greek  cubit \ abcrat‘°n  (and  that  little  in  a contrary  direction 

and  it  ”f  NH—ter  at  Cairn ; 

river  of  the  whole  world  ti  W®“^rous  aiimial  inundation  of  the  njost  notable 
neither  early  Etrymian  n-'  t ° ^ ' C'  w’tbout  which  there  would  have  been 
any  national  Egypt  worth ■,,°r- n,°<,ern  ESJFtMn  luxury,  nor  indeed 
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The  ancient  profane  cubit  of  Egypt  (207  inches  long,  nearly)  has  therefore 
thus  existed  in  the  world  as  an  acknowledged,  an  active,  and  a useful  standard 
of  measure,  though  generally  in  the  hands  of  idolatrous  peoples,  for  no  less  than 
41  (K»  years.  Aud,  without  going  back  on  the  traces  of  a still  earlier  and  better 
standard  25  inches  long,  nearly, — when  any  reflecting  person  only  considers  for  a 
moment  what  human  society  was  at  the  beginning  of  that  4100  year  period,  and 
what  it  is  now  at  the  end ; and  also  how  many  royal  families,  populous  nations,  h’^n 

powerful  governments,  schools  of  philosophy,  religions  and  languages  have urT  m-T,,uw 
arisen,  flourished,  and  perished  for  ever  since  those  41(H)  years  began  their 
eventful  course —he  can  hardly  but  allow  that  there  is  at  least  one  element  of 
greatness  in  Metrology,  which  few  other  branches  of  human  science  possess  in 
an  equal  degree. 


APPENDIX  No.  2. 

Page  B 69,  Par,  2. 

Tiie  Words  or  Herodotus. 


The  whole  of  the  passage,  including  the  origi- 
nal parenthesis,  in  Herodotus  ns  referred  to,  runs 
thus  in  Mr  Rawlinson's  translation  : — 

Herodotus,  Hook  2 entith-d  Euterpe,  ch.  1 68. 

“ The  warrior  class  in  Egypt  had  certain  privi- 
leges in  which  none  of  the  lost  of  the  Egy  ptians 
participates!  except  the  priests.  In  the  first  place 
each  man  had  1 2 urunr  of  land  assigned  to  him  free 
from  tax.  (The  arum  is  a square  of  a hundred 
Egyptian  cubits,  the  Egyptian  cubit  being  of  the 
same  length  ns  tiro  Samian.)  All  the  warrior  class 


enjoyed  this  privilege  together;  but  there  were  other 
advantages  which  came  to  each  in  rotation,  the 
same  man  never  obtaining  them  twice.  A thou- 
sand ( olosirians,  and  the  some  number  of  Her 
motyhians,  formed  in  alternate  years  the  body- 
guard uf  the  king  ; and  during  this  year  of  ser- 
vice these  persons,  besides  their  arvree,  received 
a daily  (mrtion  of  meat  and  drink,  consisting  of 
5 lbs.  of  baked  bread,  two  pounds  of  beef,  aud 
four  cups*  of  wine." 

• Or  rat  bn,  u interpreted  by  Sir  Cardan  Wilkinson, 
four  unuUn,  or  a little  more  than  two  pints  of  wine. 


APPENDIX  No.  fl. 
Page  R 69,  Par.  9. 
Samias  for  Grecian  ? 


1 have  recently  found  a similar  mistake  in  Don 
V.  V.  Quoipo's  Metrology ; almost  excusable, 
however  in  him,  because, 

let,  lie  was  dealing  so  largely  with  the  weights 
and  measures  of  Egypt  in  tire  times  of  both  the 
Ptolemies  and  the  subsequent  Romans,  when 
Greek  and  Roman  metrologies  were  without  doubt 
imported  into  Alexandria,  and  enforced  upon  the 
enslaved  turd  mixed  Egyptians  there. 

2 rf.  Ho  only  attempted  to  carry  up  the  Greek 
cubit  of  the  Ptolemies  some  three  or  four'  genera- 
XDIXBURGH  ASTRONOMICAL  OBSERVATION*  Tui- 


tions to  the  age  of  Herodotus ; when,  though 
Greeks  had  never  up  U>  that  time  borne  rule  in 
Egypt,  yet  they  were  then  beginning  to  abound 
as  immigrants,  mercenaries  and  merchants. 
And 

3rf,  He  makes  no  attempt  apparently  to  deny 
that  the  numerous  well-preserved  ancient  Egyp- 
tian cubit  rules  of  about  20T  inches  long,  did 
really  represent  the  ancient  Egyptian  cubit ; anti 
he  does  not  venture  to  say  that  the  native  Egyptian 
cubit  of  Memphis  in  the  time  of  the  Great 
sin.  (ait.  x) 
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Pyramid,  vu.  2170  n.c.,  ii  time  when  Ontro  had 
not  yet  been  beard  of  in  the  world,  was  of  any 
length  nl  nil  like  I ho  far  subsequent  ( link  cubit 
of  446  n. i’,  vi*.,  I H2I I 5 British  inches,  or  could 
ho  determined  from  tluit  a*  liciug  equal  to  it  and 
tin’  nnmc  tiling. 

To  ovi-rhidalii'r  however  more  completely  against 
lion  tjueipo'a  mistake  having  been  in  ho  far  actu- 
ally committed,  the  three  following  examples 
may  be  <|Uotcd  of  great  men  who  have  not  mis- 
understood Herodotus  when  he  used  the  term 
SoM  ion  ; — 

l«f,  Sir  Isaac  New  ton,  who  in  his  " dissertation 
on  cubits,"  speaks  with  certainty  of  “ the  cubit 
of  Samos,  which  Herodotus  represents  as  ei|ual  to 
the  cubit  ul  Memphis;"  according  to  liim 
~ 20*63  Briti-li  inches, 

2d,  Sir  Gardner  Wilkinson  in  hU  “ Manners 
and  Customs  of  the  Ancient  Egyptians,"  vol,  4 of 
Editioo  3, — who  u*e«  independently  almost  the 
same  wonts  an  ) figures.  And 

3d,  Dr  Brandis  of  llerlin  who  indexes  in  his 
hook  of  18GG  A.n.  the  expression  “ Itahylonis.  he 
elle  von  o30  Milk  (20'866  British  inches)  = der 


iigyptiaclien  u Samiaelien.”  See  also  his  page 


None  of  these  parties  having  any  doubt  at 
the  lime  that  the  Greek  cubit  was  16  2 inches 
nearly,  and  that  Herodotus  meant  by  *‘  Samian " 
to  indicate  a rlijirrait  length  from  it ; vit,  the 
llgvptian  cubit  of  20-7  inchea  nearly. 

S.i  far  as  1 am  aware,  not  a single  example  of  u 
ivtmuin  cubit  rod  has  tsen  preserved  ; nor  is  there 
any  other  undent  notice  of  its  length  besides  that 
of  Herodotus,  stating  as  above  in  mere  wotds, 
that  it  was  equal  in  length  to  the  Egyptian  c u t 
near  the  times  of  King  Amasis,  in  360  nc.,  nnd 
his  own  in  450  b.c.  ; ami  of  which,  or  *ueb 
Egyptian  cubit  rial  as  used  by  native  Egyptians 
under  their  native  kings,  many  examples  have 
been  preserved  and  Itave  been  measured  by  the 
savants  of  various  modern  nations  as  shown  in 
Appendix  1,  What  other  result  then  is  open  to 
iis,  than  to  conclude,  es|>cciu]ly  when  quoting 
Herodotus  as  our  great  authority,  that  the  Samian 
cubit  was  of  tho  same  length  as  we  lind  the 
Egyptian,  nf  tho  times  alluded  to  by  Herodotus, 
both  to  be  and  to  have  been  1 
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Pa>jt  K 70,  Par  o. 


Die  records  of  Asiatic,  do  not  seem  b)  l>c  by 
any  means  so  Well  or  abundantly  preserved  as 
those  of  Egyptian,  cubits.  Indeed  I luive  looked 
through  many  modem  works  on  the  history,  topo- 
graphy , arts  and  sciences  of  tho  great  ancient 
empires  of  the  Asian  East  without  limling  the 
lengt  h of  their  standard  of  measure  honoured  with 
the  smallest  notice,  In  the  earlier  metrological 
works  ton  of  in  idem  times,  not  only  is  the  foot 
Wumlunl  thrust  into  tho  hint  rank  from  modern 
^UTopcan  predilections,  but  neither  to  root,  nor  to 

now  *n>  ITpl,!8'  wl,'thcr  Egyptian  or  Me*o- 
1 itomiao,  tt  dole  ever  attached,  nor  any  certain 

Iut^  “lM,igTliGcanr  com,TCk'<l  ’rillt  the  ex. 
presstons  old,  antique,  tier. 

«.  ai  »&£  ‘S’1"'" 

imported  into  Egypt  as  well  ns  ltn* 

•late  of  about  320  Tc  f™  nikr-Bt  * 

everything  before  the'  fttmi  .ul'  W vnU  r»- 
Roman  empire  by  the  Goths  is  t,ln 

and  the  line  „f  the  Ptolemies  theref  re"1  * ’ 
*’  ~ ^ “•H'luc-thv/thcy  even  gi*1S 


Asiatic  Ccbits,  COfl  B.C.  to  450  B.C. 


lewj  Prince*  ' tho  honour  of  having  built  the 
Pyramids  (every  one  of  which  was  in  reality 
finished  and  Scaled  up  more  than  1 3 1>0  years 
before  the  first  Ptolemy  ever  set  foot  on  Egyptian 
soil)  ; and  the  claim  may  b«  seen  pleasantly  set 
forth  by  our  greatest  port  Shakespeare.  But  all 
thcBe  pi 'pular  errors  arising  in  ignorance  of,  or 
depending  on  contempt  for,  true  nnd  real  ehrono- 
)°8fi — nco,l  not  in  our  present  proceedings  pre- 
judice in  the  smallest  degree  what  the  native 
Egyptians  once  did  for,  and  amongst,  thomaolves 
1 900  years  earlier  with  their  own  religious,  albeit 
idolatrous  and  profane,  cubit  of  20'7  British 
inches  long  (nearly). 

In  the  learned  and  painstaking  work,  however, 
of  Dr  Brandis  of  Berlin  in  1808  A.D.,  on  the 
Babylonian  measure-*,  weights,  and  money  ok  and 
immediately  preceding,  tho  times  of  Alexander  the 
Great,  say  332  b.c.  to  600  ac., — we  evidently 
touch  at  once  on  the  system  in  use  throughout  the 
Penian  empire  in  it«  latter  days  of  glory  and 
despotic  power ; and  wo  are  told  by  the  Doctor  al 


P-  21,  that  the  Babylonian  ell,  nr  cubit  varied 


between  20  6 6 G,  and 

20'070  British  inches 
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Don  V.  V.  (Jiu-ijio  nl no  in  hi*  Metrology,  vol.  i. 
pogna  277,  278,arul  280  ( 1 R59), consider*  “that 
lh«  length  of  0.V25  m.  — 20-070  British  inches, 
which  M.  Oppert  establishes  for  the  length  nf  the 
Babylonian  cubit,  wiu  really  that  of  both  IVmia 
ami  Chalikea" ; i t'.,  in  the  later  inijM-riitl  times  of 
those  ci hi n tries,  my  umlcr  Darius  and  Xerxes. 

At  some  much  earlier  date  he  holds  that 
there  was  among  the  Persians  a decidedly  larger 
cubit  = 25  2 British  inches  nearly,  which  is  very 
similar  to  what  Sir  Isaac  Newton  concluded  for 
an  ancient  Chaldean  cubit,  nnd  also  for  a proto- 
type of  tho  torrnl  cubit  of  the  Hebrews  under 
Moses,  25  inches  long  nearly,  which  ho  believes 
tho  Israelites  possessed  amongst  themselves  Ac/orc 
they  irrnl  Joint  to  Egypt.  It  reminds  also  of  that 
symbolical  measure  of  25  025  Itritish  inches,  tho 
rcconl  nr  romembmneo  of  an  older  time,  supposed 
to  be  typilied  in  the  more  internal  arrangements 
of  tho  (ireat  Pyramid,  such  as  the  niche  in  the 
qqoen's  Clianibor,  and  forming  the  most  appro- 
priate, as  well  as  scientific,  earth-commensur- 
able standard  that  was  ever  employed  by  man. 

But  tbe  particular*  of  sueli  a rrnj  primeval 
25  inch  standard, — i.c.,  entirely  anterior  to  2000 
ac.,  oxcept  as  carries!  down  wauls  among  the 
Hebrew  people  and  their  descendants  and  oo- 
roligionists  at  special  periods  in  their  history, — 
do  nut  in  any  way  belong  to  the  far  more  modern 
times  which  we  arc  now  dealing  with  ; viz.,  those 
alluded  to  by  Herodotus  in  Kutcrpo  D18,  or, 
500  n.c.,  nearly,  and  to  wluit  the  Boval  Persian 
cubit,  ruling  from  Thrace  in  the  West  to  lloctria 
and  India  in  the  East,  was  Men  , and  Hint  Persian 


cubit  has  been  shown  by  Sir  Isaac  Newton  in 
hi*  “ dissertation  on  cubits  " to  be  probably  eiptal 
to  20' 1 12  ; by  l>r  Hincks  and  Dr  Norrl*  as  the 
Babylonian  cubit  = 20 85,  and  210  inches;  and 
by  Don  V,  V.  Queipo  and  others  to  20-670 
British  inches. 

Hence  the  mere  list  of  successive  determina- 
tions of  the  cubit  of  the  ruling  people  throughout 
Asia,  idolatrous  also,  in  the  time  of  Herodotus, 
mu*  thus,  20-866 

20-670 

20112 


Approximate  mean  for  the’ 
Persian  and  Asiatic  cubit 
of  about  600  n.c.  in 
British  inches  (but  not 
the  earliest  cubit-stan- 
dard in  those  countries),/ 


20-850 
2 1 ‘000 
20*470 


= 20  69  nearly. 


Moreover  that  Persia  did  impose  its  own  stan- 
dards of  measure  on  its  subjugated  peoples  as  on 
early,  necessary  piece  of  conformity  for  them 
to  attend  to, — we  have  an  instance  in  Herodotus, 
Book  6 or  Erato,  ch.  42,  where  he  records  that 
the  Ionian  reliellion  under  Uistueus  was  no 
Booncr  subdued,  than  Artaplicmrs  called  the 
deputies  of  the  various  Ionian  cities  together,  and 
, took  the  meaturement  of  their  whole  country  in 
j jwirnennijt,  a Portion  meamre  of  length,  and 
settled  thereupon  the  tributes  which  the  various 
l cities  were  to  pay.* 


* On  Cubits  so-called.  The  name  of  “cubits," — perseveringly  applied  in 
the  present  age  of  the  world  by  our  nation  to  tho  above-described  ancient  Kane  or  caut, 
standard  measures  of  Egypt,  Persia,  Chaldtea  nnd  Palestine  ; and  which,  being 
either  20  7 or  25"0  inches  in  length,  nearly,  are  far  too  long  to  be  cubit*  either 
according  to  the  anatomical  reference  of  the  human  /ore-arm  (supposed  to  be 
alluded  to  in  the  word  “cubitus"),  or  according  to  the  standard  of  length 
called  ciifntu * by  the  Romans  in  their  day,  and  measuring,  just  as  does  the 
human  fore-arm  from  the  elbow  to  the  extremity  of  the  middle  finger,  18  inches 
nearly, — the  name,  I say,  is  not  a little  unfortunate  and  misleading  to  the 
greater  part  of  the  world. 

For  such  part  of  the  world  is  only  too  prone  to  follow  the  mere  verbal 
signification,  anti  inclined  consequently  to  shorten  those  more  ancient  standards, 

(which  flourished  among  men  at  least  1500  years  before  the  word  cuhitm  was  cubit*,  both  by 
invented  in  Rome,)  until  it  has  brought  them  more  iuto  accordance  with  the  ,IT 

fore-arm  length  of  men  in  the  present  day  ; and  which  length  they  philosophi- 
cally believe  must  always  have  obtained  very  nearly  as  the  average  of  any  large 
numlHjrs  of  mankind  throughout  all  the  periods  of  human  history. 
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< ulitU,  tu  illo  r by 
intent*  nor  Viy 

naliiiY 


•s'i'  1 1 • ul>it*  in 
Key 1 4 from  22om 
n.*-  ioSfll>A.lt 


>ucb  mbit*  i|M  .. 
but  •iifT.Mi-ut  rrniti 

Kgyptiiui, 
uicMigtlw  Hebrew*. 


Tln  ir  n*| 
time. 


Tlt*ir  ftoblr  iiHttirv. 


lint  -strict  metrological  science  cannot  give  up  one  jot  of  the  proved  material 
length  of  those  earlier  standards  to  mere  philological  prejudice  of  a subsequent 
age;  and  we  may  well  therefore  enquire  by  what  names  the  said  /oiiper-than- 
nihil  standards  were  known  iu  primeval  times  amongst  the  nations  who  used 
thorn. 

1 timing  first  to  that  ancient  race,  well  termed  by  Bunsen  M the  monumental 
people  ot  the  earth,  and  whose  mission  was  "to  record  history  and  the  affairs 
of  men,  viz.,  the  inhabitants  ot  Egypt,-  we  are  told  by  most  hieroglyphic 
scholars  {such  as  Osbuni,  G.  Wilkinson,  Birch  and  others)  that  the  Egyptian 
linear  standard  of  2()7  inches  long,  was  called 

" meh,”  " mail,"  “malii,”  or  “ mai.” 

Mr  Oxbum  too  particularly  relates  that  the  same  mode  of  representation 
was  adhered  to  from  the  date  of  the  Great  Pyramid  in  2170  n.c.,  to  the  times  of 
Dioclexian  in  200  A.D. ; and  that  its  significance  was,  “justified  ” or  “measured 
oft.  Other  hierologists  do  not  seem  so  confident  on  this  point  and  introduce 
part  of  a human  arm  into  the  hieroglyphic ; such  part  however  exhibiting  most 
certainly  a portion  of  the  upper,  as  well  as  all  the  lower,  or  fore,  arm  ; so  much 
so  indeed,  that  it  measured  round  the  elbow  corner  to  its  upper  extremity,  the 
length  would  easily  amount  to  207  inches,  though  to  the  elbow  from  the  end  of 
the  middle  finger  might  only  register  18  inches. 

That  given,  and  always  duly  preserved,  proportion,  however,  of  the  upper 
arm  added  to  the  fore  arm,  would  never  in  any  ordinary  man  amount  to  2a 
inches,  i.e.  the  length  of  tho  sacred  Hebrew  standard  of ‘linear  measure.  Bv 
what  name  then  was  that  standard  known  to  the  Hebrews  themselves,  though 
our  authorised  Bible  always  translates  it  confidently  as  “ cubit  ” ? 

By  a word  said  to  have  been  pronounced  “nmma  and  meaning  according 
t«  some,  “the  Afo/Aer-meosure M ; and  by  others  ••prenrit";  i.e.,  he  or  it  went 
before ; and  which  phrase  some  have  asserted  therefore  to  imply  “ the  fore  part 
>1  the  ann.  Seeing  however  that  the  ancient  sacred  Hebrew  standard  is  so 
mue  i as  a third  longer  than  that  anatomical  reference,  or  in  other  words,  that  it 
] l no  mwmCT  of  means  that  length,— we  seem  rather  to  be  authorised  to  fall 
• upon  tlie  pneivit  in  its  more  literal  signification,  and  view  it — in  con- 
Hntir»u?  Vn«-  *UlS  alroady  been  stated  in  Appendix  4 on  the  exceeding 

Hebr  ' , | ftbandard  of  measure, — as  descriptive  of  what  the  sacred 

the  totrivru  iT^  °r  at  'oast  *8  believed  by  many  persons  to  have  done,  in 
•II  ?•  Um*  * “<"*'*•"  « I*-**  to  P-tol  of  time 

and  for  this  reason  1 measnre  amon8st  men  of  every  land  and  tongue ; 

measures  of  it«  ' " COS8ai‘*>  ,vent  tyfore,  or  was  fundamental  to,  all  other 

being  arranged  Aether  larger  or  smaller, 

earlier  standard  * ehmtc»  oilher  measures,  or  multiples,  of  that 
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That  “ pneivit  measure  too,  or,  the  sacred  “amma,”  I may  perhaps  be  r«uu 
excused  for  reminding,  is,  as  clearly  as  we  have  yet  been  able  to  determine  it,  ** 
and  certainly  if  assnmed  equal  to  25-025  inches,  an  even  ten-millionth  of  the 


length  of  the  Polar  semi-axis  of  the  earth,  the  most  appropriate  reference  for 
linear  measure  thnt  the  whole  globe  contains,  whether  viewed  by  reason  of  the 
rectitude  and  unity  of  the  line  itself,  or  the  large  and  ecpial  interest  which  all 
nations  may  well  feel  in  its  existence. 

Approaching  the  subject  again  from  the  side  of  the  cuneiform  inscriptions  Among  tli*  culm- 
of  Assyrian  and  Babylonian  monuments,  we  learn  from  those  well  versed 
scholars  therein  H.  Fox  Talbot,  Esq.,  and  Dr  Edwin  Norris,  that  the  sound  of 
the  word  expressing  in  those  countries  their  cubit  measures  about  the  time  of 
Nebuchadnezzar,  or  say  700  b.c.,  was  generally 


occasionally  however  it  was 


“ animat 
“ hu,” 


supposed  to  be  derived  from  an  earlier  nice  of  inhabitants  in  that  central  land. 

From  yet  another  side  some  doubt  has  been  thrown  upon  the  word  “ amma  ” 
having  renlly  l>een  in  use  among  the  Hebrews  before  the  time  of  Daniel ; for 
though  it  is  found  in  Genesis,  that  is  attempted  to  be  explained  by  the  recopying 
of  the  Scriptures  in  the  time  of  Ezra  by  Jews  largely  influenced  in  their 
language  by  tho  long  Babylonian  captivity. 

In  the  absence  then  of  any  contemporary  material  Hebrew  document  of 
much  earlier  time — which,  if  well  preserved  and  capable  of  being  proved 
authentic,  would  settle  the  controversy  beyond  all  dispute, — I am  happy  to  be 
able  to  append  the  following  philological  contribution  from  a gentleman  who  may 
ere  long  publish  some  further  researches  into  this,  hitherto,  too  little  studied, 
though  important,  subject  alike  of  scientific  and  literary  antiquity. 


(ContrikuieJ .) 

“ 1.  The  only  Hebrew  word  for  cubit  is  !”®*  'Aui-muh,  a wonl  exceedingly  common  throughout  Interim 
Scripture.  essay  touching  the 

“ 2.  There  is  no  doubt  that  the  word  is  connected  with  **  'Em,  Mother,  a primitive  word  manifestly  f^nSuiml'cfUic 
taken  from  the  inarticulate  utterances  of  the  child,  as  our  ‘ Mama.'  . Hebrew  word  f..r 

“ 3.  From  **  proceed  a number  of  words  mainly  expressive  of  family  connection.  In  some  cases  "‘bit  in  the  Scriji- 
thc  idea  of  * mother ' seems  quite  lost  in  that  of  ' connection ' or  dependency.  This  at  least  is  so  if  <UK* 

’A-mah.  a handmaid,  is  from  this  root. 

“ 4.  Our  wonl  r»*  Am-midi  lias  in  the  0.  T.  prohably  three  distinct  meanings — two  of  which  stand 
in  obvious  connection  with  mother.  (1.)  In  Isaiah  vi.  4,  our  version  has  ‘ posts  of  the  door it  is 
properly  ‘the  am -moth’  (plural  of  am -mull)  of  the  thresholds.  The  meaning  is  clearly  the  buses  or 
' matrices’  of  the  thresholds.  As  Delitzsch  fairly  observes,  Am-mah  is  to  Em  as  matrix  to  mater. 

(2.)  In  2 Sam  viii.  1,  we  read  in  E.  V.  that  1 >avid  took  Mclhcg-ammah  out  of  the  hand  of  the 
Philistines.  Probably  this  is  wrong.  The  Hebrew  is  Metheg-ha-aminah  = the  bridle  of  the  auimali. 

On  this  critics  differ.  Gesenins,  Fiirat,  &e.,  render  ' the  bridle  of  the  metropolis,'  which  keep*  the  con- 
nection with  'mother,'  The  meaning  is,  that  David  destroyed  the  autonomy  of  the  Philistines  and 
took  the  reins  of  their  capital  into  his  own  band.  Cf.  1 Chron.  xviii.  1,  which  is  the  parallel  passage. 

(opr.  t) 
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Other*  make  nnimnh  here  = arm.  and  Ewuhl  explains  * David  took  from  the  Philistines  their  power 
In  1,1  idle  in  Israel,  as  a rid'  r bridles  his  horse  with  the  rein  held  fast  on  his  arm.'  But  Ewald  is  (1 
judn,.  from  a foot  note  to  this  passage  of  his  (ieschichtc  Israels)  u little  at  a loss  to  see  why  the  lund 
rather  than  the  arm  should  not  hold  the  reins  ! So  far  then,  the  relation  to  s*  (mother)  is  clear,  and 
juy  meaning  like  'trill  vague  and,  I judge,  iinpndialile. 

“ ,*i  \\,i  |ut<s  now  to  the  leading  use  of  the  word  as  a measure.  Here  I observe — 
a,  That  the  lexicographers  are  agreed  that  the  word  muBt  have  first  meant  the  forearm,  and 
thence  the  measure. 

“ ft.  Them  is,  however,  no  passage  where  Am  mnh  occurs  in  the  sense  of  forearm  ; except  we  mint 
put  this  sense  on  it  in  Dout.  iii.  1 1 , * four  cubits — after  the  euliil  of  a man.'  Literally  * in ' [that  is 
ntaUKrttl  in  terms  of]  ‘ the  cubit  of  a man.'  The  construction  is  a common  one.  e.g.  Ex.  xxvii.  9, 
' a hundred  cubits  * is  literally  a hundred  in  [terms  of]  the  cubit.  So  that  it  is  even  hem  not  so  clear 
that  the  * man's  cubit  ‘ nitons  ‘ man’s  forearm.'  It  may  he  simply  a species  of  the  measure. 

"y.  The  attempts  to  deduce  the  meaning  ' forearm’  from  the  root  e*  are  various.  Furst  gets  it 
through  the  idea  of  namrcJum  — The  link  between  band  and  My.  Alii  alitor. 

“5.  (Jesenius  in  Thesauro  gives  the  following  : — lie  compares  Maitne,  in  whieh  omm  = mother, 
onima  = trunk  of  a tree,  as  Muter  in  Virgil,  Oeorgica  ii.  23.  Accordingly  he  supposes  that  Ammah 
differs  from  Em  only  in  being  metaphorically  used,  ijs.  of  the  * caput  origo  et  fundameutum  r«i.'  Of 
Ibis  general  sense  he  makes  it  a ease  that  the  forearm  should  bo  called  ‘ mater  bmchii.'  But  why 
the  forearm  should  be  regarded  os  mater  bnu  hii  he  docs  not  explain.  So,  ns  there  is  no  direct  proof 
that  the  won!  did  in  historical  times  mean  the  arm,  I see.  no  reason  why  you  should  nut  try  to  connect 
the  usual  meaning  as  a standard  of  measure,  with  the  notion  of  a foundation,  origin,  principle.  I 
don't  profess  to  lie  dear  on  this,  but,  so  far  as  I can  see,  if  you  say  that  Am-mah  mesns  the  ‘ funda- 
mental ’ measure  you  are  keeping  quite  as  close  to  common  senso  and  the  requirements  of  philology  as 
if  you  seek  a roundabout  explanation  through  the  ' Mater  Brachii.' 

u I should  oild  that  Deut.  iii.  1 1 has  not  the  air  of  being  part  of  Moses’  speech.  It  has  the  appear- 
ance of  an  antiquariau  note  of  a much  later  date." 
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I'agt  « 71,  l‘ar.  1. 

PL'M-tHIIKD  MEASURES  OF  CHEAT  PYRAMID’S  BaSE-SIDK  LkNOTII. 


The  documents  of  modem  measure  for  the 
socket’’  length  of  the  hose-side  of  the  (Treat 
Pyramid  (the  base  being  assumed  to  ho  square) 
which  the  Ordnance  Officer  hail  fully  before  him 
when  he  first  entered  voluntarily  and  publicly 
iuUi  the  (Treat  Pyramid  discussion  in  November 
1 867,  were  those  exhibited  compendiously  in  pp. 
124  and  125  of  my  *'I.ife  and  Work  at  tho 
'■real  Pyramid  and  they  were  expressed  there 
thus, 

“By  Mcssnt  Ailon  and  laglis 

North  ride  = 0120  British  Iitchea. 
South  Side  s 91  h 
hast  ride  =9102 
West  ride  = 9102 


sW[ipruNiinaut  mean  = 


V l I O 


M Aml  f<IT  North  aiilo  nn[yt 
Hy  the  French  Academicians  = 0103  Itr 
OoLHowwr;!  Vyso  = 9168 

Mahmoud  Bey  = yicn 

” Concluded  mean  for  the  whole  on  prim 


stated  at  length  = 9142  (with  a probable  error  of 
25  inches  more  or  leas).” 

By  a different,  and  I am  bound  to  say  n com 
pleti-r,  course  of  weighting  tho  original  observa- 
tions according  to  their  apparent  degrees  of  care, 
excellence,  or  defect  (See  my  Antiquity  of  Intol- 
lcctual  Man  pp.  204,  205  and  396  to  413  ; also 
my  “ Poor  Man's  Photography  at  the  Great 
Pyramid  " App.  iii.  p.  8)  Mr  W.  Petrie  deduced 
as  tho  most  probable  mean  result, 

9163  British  Inches. 

To  thus  of  course  1 not  only  take  no  objection, 
hut  invito  any  one  clue,  who  may  not  be  inclined 
to  agree  either  with  it  or  with  my  9142  con- 
clusion, to  show  tho  world  what  ought  to  be  tho 
truo  mean  to  be  adopted  and  used  as  representing 
all  that  modern  science  has  yet  been  able  to 
ascertain  by  measure  as  to  the  real  original  “ socket  ~ 
length  of  tho  mean  base-side  of  the  Great  Pyra- 
mid j ineluding  of  course  now  the  later  Royal 
I Engineer  measure  of  9130  made  in  1869  A-t>. 

But  such  an  arithmetical  result  when  once 


It 
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obtained,  ought — according  tu  all  th«  principles 
of  honesty  universally  respected  in  astronomical 
discussions — if  accepted  at  all,  to  bo  equally 
abided  by  (within  iU  limit*  of  probable  error)  on 
thn  part  of  any  theorist,  whatever  hypothesis  of 
original  causation  for  tin*  size  of  the  Pyramid  he 
may  be  entertaining  for  the  moment.  Wherefore 
no  special  license  can  la'  allowed  an  Ordnance 
Officer  when  dealing  with  the  Pyramid  question 
for  Government, — seeing  that  the  Groat  Pyramid 
is  in  large  part  an  astronomical,  aud  not  a mili  i 
tary,  monument  of  any  kind  or  degree, — to  pick 
out  and  exclusively  publish,  only  the  maximum  I 
of  the  individual,  separate  measures  when  lie  has  1 
to  test  one  hypothesis  by  himself  giving  a large 
figure ; and  only  the  minimum  of  the  same 
measures  when  lie  lias  on  a subsequent  occasion 
to  test  another  and  very  different  hypothesis  but 
•-q ually  of  his  own  and  giving  a small  figure,  for 
the  originally  intrmird  length  of  one  and  the 
same  feature  of  the  grandly  permanent  ancient 
building. 

Whether  the  representative*  of  practical  science 
in  our  day  will  care  to  go  down  to  posterity,  with 


no  better  attempts  than  the  above  described  rude 
examples  made  in  their  time,  to  ascertain  by 
instrumental  measure  the  true  length  of  what  all 
I*irtics  arc  now  allowing  as  a meinJoyital  quee- 
H'»  of  one  kind  or  another  (whether  a tombic  use 
was,  or  was  not,  also  made  of  the  monument)  in 
the  /irimeval  day*  of  the  vorid, — via.  the  length 
to  be  given  to,  and  which  was  actually  bestowed 
on,  a side  of  the  square  luise  of  the  Great  Pyramid 
by  its  ancient  and  unknown  architect, — is  of 
course  a totally  different  question  from  the  proper 
theoretical  use  to  be  taken  out  of  the  conflicting 
numbers  of  recent  observation  for  that  length 
already  obtained.  And  if  I have  confined  myself 
now  to  this  latter  branch  of  the  topic,  and  have 
mid  nothing  in  favour  of  a new  measurement, 
being  attempted  under  circumstances  far  more 
fiivourable  for  mathematical  accuracy  and  general 
efficiency  than  any  yet  undertaken,  it  is  only  be- 
cause 1 hare  written  and  printed  not  a little  in 
various  publications  on  that  subject  already  during 
several  years  past — and,  as  recent  occurrences 
show,  with  rather  a negative,  than  positive,  result 
in  favour  of  the  end  proposed. 
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ON  AURORAL,  AND  OTHER  FAINT,  SPECTRA 
UNDER  SMALL  DISPERSION. 

See  PLATES  53  ask  54. 

Coi/imnnirated  to  the  Roi/til  Antronomiral  Society,  30/A  May  1871. 
Printed  at  Edinburgh  with  Corrections  8/A  November  1871. 


INTRODUCTION. 


Haviuo  enjoyed  unaccustomed  facilities  for  gazing  on  the  Northern  regions  of  the 
night-sky  during  this  last  winter,  I have  endeavoured  to  utilise  them  by  attempting 
some  spectroscopic  olwervations  of  the  Auroras  which  have  been  so  frequent 

The  OWrvatory  was  not  indeed  possessed  of  any  proper  spectroscope,  nor 
allowed  to  order,  nor  enabled  to  purchase  one  ; but,  la-ginning  on  the  foundation  of 
one  of  the  little  hand  fijM-etroscopes  prepared  in  London  for  the  Indian  eclipse  of 
1868,  I gradually  manufacture!  something  both  a little  more  dispersive  and  better 
adapted  to  faint  light  in  broad  ln-uins.  There  were  no  arrangements  for  instrumental 
mensuration  of  spectrum-place,  but  much  pains  were  given  to  securing  a simultaneous 
reference  spectrum  with  many  known  lines, — such  as  the  five  groups  of  acetylene, 
together  with  sodium,  lithium,  and  thallium,  besides  requiring  that  both  the 
focussing-screw,  slit-screw,  and  light  adjuster  should  be  abundantly  and  con- 
veniently within  command  on  all  occasions. 

These  features  of  practical  order,  joined  to  that  familiarity  with,  and  confidence 
in.  the  results  so  far  as  obtained,  which  can  only  arise  from  frequent  repetition  of 
olwervations,  are  all  my  hope,  in  the  totsd  want  of  better  instruments,  for  having  at 
last  some  apparently  crucial  points  worthy  of  presentation  to  the  notice  of  Members 
of  the  Roy;d  Astronomical  Society. 


AURORA. 


The  Auroral  Spectrum  had  been  already  described  by  its  discoverer,  M.  Angstrom.- 
as  consisting  mainly  of  one  thin  green  line  : and  to  this  I generally  subscribe.  For 
out  of  20  different  occasions,  as  per  foot-note*  and  excepting  a little  stray  light 


• 1.  28tl>  August  1870. 

2.  29th 

3.  3d  September 

4.  24th  „ 

5.  25th  „ 


Low  circular  arc  to  X.N.W. 

Low  circular  arc  to  N.W. 

Low  arc  to  NJf.W. 

Ocneml  auroral  light  through  a cloudy  aky. 
Do.  do. 


Mnsnciiuii  astronomical  observation's,  vol.  xiii. 
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U.N  Al  IMUAI,  ASI>  oTIlElt  I'aI.NT.  SpECTItA  UNDKIt  HMAI.L  DlSl'EltSION. 


<it'  more  rli,tnirt>T.  win'll  tlii'  slit  was  extravagantly  widened,  18  of  the 

nights  exhibited  . .illy  Miie  wi'l |-i li'fini'i I green  line  ; and  this  equally  from  all  parts  of 
ill.  sky  wlii  r.  any  "I'  the  \nri»ra  might  he  visible. 

Aiiiiiugsi  (Ins.  Is  "iiiisi.ina,  niie  nt  them  ( 1 2lh  Fell.  1 S7 1 ) was  u rod  Aurora  to 
I lie  eye.  hill  exhibited  II"  |'ed  line  ill  tile  sjiet  1 nisei  •]>!•  ; while  other  two  (24th 
evpi.  Is7»i  and  '.ah  April  ls“l).  i|e.<eriU-i|  .subsequently  as  grandly  red  Auroras 

• Ise where,  <!■  eiirreil  on  heavily  ehnided  nights  at  Kdinhurgh;  and  though  mv 
niiin'ily  was  excited  |.v  the  ahiinsi  preteftiatural  hrightiiess  of  the  heavens  on  both 

• iee;|stol|s.  t"  MV  the  speet  I'liMi  ipi'  "1|  tile  < lotids,  and  they  gave  the  green  line  well, 
— they  gave  dial  lilie  "iilv. 

* d ih  i * ina in. a g i u " oee  - ."iis  "ill  i>t  the  \\ h"|e  go.  one  "I  them  was  the  start- 
hngli  '.I  ||  :i:  IjI  its  Well  a^  red  ami  lari-d  aUttini  of  the  g-llli  of  I let  "her  1870  ; and 

Hr- Mih.  r tin  more  l.'t.i i e|y  |.  I Aurora  "f  ihe  2oth  of  the  same  month.  The 

l"l lil-  r 'll"W.  i|  thl' e lihie  1 1 . • I vi"|el  lilie-  lalM.lv  (hut  whose  places  1 had  then  Do 

I. '  "I  <h  tenii'iiiiigh  In  sides  ii  led  liin-  in  addiuoii  to  ihe  ordinary  green  one: 
'l“l  * lie  hitler  d > same  red  line  only  III  addition  I"  tie*  said  given  "lie. 

hill  that  g re.  n line  always  preponderated  m intensity  far  silmve  the  red,  even  in 
da-  o dd'-i  pari.s  "I  d . A iior.i : w hile  h the  very  brightest  of  the  green  portions,  as 
. it  in  i||,.  , i,  blighter  than  any  .it  iln  red  portions,  tin  prism  up|*enred  to  he 

• ■•I alb  hie  to  lili.  i out  any  red  light,  though  too  unde  r dispersive  conditions. 

wl.'  h either  twilight  or  faint  gas-light  yielded  a totally  ditlen  nt  result. 

I I. 'iiee,  i"  al  /*/ oet.e"/  intent'  id  purposes  the  ro'i liifiii)  Aurora  consists, 
ai'soliiteli  "V  a Ini"  -r  .a  I ifelx , "I  light  "i  on,.  I.  traiigdiihrv  "iilv:  and  of  so  sharply 
A' lined  a el  .1  ra<  I.  r tint  in.  I lint  wiihn  nn  rmv  slit  ii  ("inis  a*  iniinitelv  fine  n line, 
and  iierunilely  lii'a-iirnMe.  ulnn  I •light  enough,  it*  nuv  olwerver  eouhl  desire. 


I till  O.f  .In  | 

7 2><ili 
x g'r.ih 

lgl  Ii  t’l-l'niiii v J s7 1 

l«.  fill  Muleii 

11.  I till 

12.  ir.it.  , 

13  17ili 

1 1 — “tli 
la  •.'sit. 

16-  «ik  April 


-"O,  „ 

10-  2 Mil 
2<r  s»h  Mav 

* * August 

22.  21*t  H u p.m 

21.  7th  Soptomlicr 
1 1 tli  October.  1()  p.v 


l."«  m i-  X'.W.,  mdi  n in-',  i r...1  iJiri'ani'T-s  diooluig  from  X.  to 
s.  "i'  i ill  Hie  -la. 

I -' ' I a.'l  gr-1  it  a i II "I a el:  ■ III  I"  X',1! 

•e  m l a ram  I ||.|  "T..  >1  in,t  l.|i|,.  , ,w 7 alt  (lie  sky. 

I lun.'ii  i . 1 a, Is  m, I s II.  "I..iiiili,""':isn'!iallvii\l  anti  nuliatinft 
ittn-nd  m.  h X.  In  \f, 

A ii  r • ‘t.il  gl'-.n  i I..  X'.W. 

Aurora]  hi  -It  i ■ X.W, 

Atii'C.il  un:li  I,,  x x W. 

Aurxr.il  ureh.  K>iv  t < • X W. 

Aur.-i.it  meh,  low  to  X'.W 

to'lieral  lUIK'iul  light  through  sky  In-ur -ity  I'toudl'd,  nM  to  luve 
Is'en  II  tk|  lllinint  el-t  uijele 
1 I'Wlinl  "hooting  he.  ill  IS  of  auit'la  X.  (o  X’.W. 

Tea.g  low  are  i»f  automl  glow  to  X'.W. 

Kltipliiiil  nnhee.  low  to  X'.  \V,  and  X. 
h'lig  low  ainor.il  are  X’.  and  X'.W. 

Midnight  auroral  are  to  the  X.W.  j Mean  rising  to  N K. 

■'"v'v1  bri*'*t  a'».l  huge  from  W„  round  by  X'.W.  to  X.and 
Mi"'*"  ' " *<  w '*nrk  cloud*  in  front. 

Midnight  »„rora]  light,  X'.and  X'.W..  iu  upward  shooting  Ih-iiim. 
Auroral  light  to  the  X.W.  amongst  clouds. 


On  Auroral,  and  other  Falnt,  Spectra  under  .small  Dispersion.  r 87 
I ho  spectral  place  of  this  normal  line  kaa  been  given  by  various  authorities  thus — 


According  to  M.  Angstrom,  Wave-length, 

= 5567 

M.  Otto  .Strtivc, 

5552 

Professor  Winlock, 

5570 

Mr  A.  Clark,  Jun., 

5690 

1 he  differences  are  without  doubt  owing  to  the  uncertainties  of  night  observa- 
tions, anil  the  want  of  close  references  or  good  mensuration  apparatus.  The  sodium 
line  has  been  usually  recommended,  but  is  too  fnr  off,  or  at  Wave-length  5892,  and 
as  usually  manufactured  is  tot)  bright.  The  acetylene  lines,  on  the  contrary,  when 
produced  in  a simple  manner,  are  well  suited  both  for  intensity,  number,  and  place, 
for  place  indeed  especially,  seeing  that  the  second  line,  of  equal  brightness  with  the 
first,  of  tlie  acetylene’s  citron  band  or  group  of  lines  coincides  as  precisely  as 
tny  imperfect  spectroscope  can  show  it,  with  the  place  of  the  one  Aurora  line 

Any  possible  shifting,  therefore,  of  that  Auroral  line  under  different  phases  of 
the  cosmic  phenomenon, — and  my  observations  may  not  by  any  means  yet  include 
every  variety  of  Aurora, — would  be  immediately  perceptible  to  mere  eye-observation, 
wherever  such  au  acetylene  reference  should  be  employed : and  the  authoritative 
fixation  of  the  exact  place  of  that  particular  acetylene  line,  Citron  2,  were  it  under- 
taken by  those  who  possess  the  powerful  spectrometers  of  the  day,  would  furnish  a 
notable  observational  milestone  to  all  who  use  comjsirison  Bpeetra  at  night. 

My  own  approximate  attempt  makes  the  lines  W.L.  = 5579  ;*  and  as  such  I 

• Since  the  above  was  vrritti-n,  Professor  Swan  1ms  favoured  me  with  tho  results  of  a recent  com- 
putation by  himself,  which  ho  describes  thus  in  a letter  of  date  25th  May  1871,  and  though  not  so 
complete  as  what  he  propose*  still  to  undertake,  may  he  yet  worth  inserting  here. 

‘ Taking  my  observed  deviations  for  tho  sun  line*  C,  T>,  E,  and  F,  and  for  tho  carbo-hydrogcn 

* lines  It,  11,11,11,  (your  citron  group),  and  assuming  Angstrom's  wave  length*  for  C,  1>,  E,  and  F,  I 
‘ have  computed  tho  wave  lengths  of  B,  It,,  It,,  B,.  For  this  purpose  I have  employed  Lagrange's 

* well-known  and  very  beautiful  theorem  for  interpolation,  I have  verified  tho  rcsulta  by  protraction, 

* but  this  necessarily  only  roughly,  for  as  the  largest  scale  that  I could  conveniently  use,  I took  the 

* side  of  the  little  square*  on  a piper  ruled  iu  squares  os  100,  which  makes  unity  somewhat  less  than 
' 01)2  inch.  The  agreements  have  been  closer  than  I expected, — no  attempt  was  mado  to  kelp  them, — 

* but  the  last  two  figures  I think  may  yet  be  doubtful  in  each  number.  Five  figure  log*,  were 
' employed  in  the  computation. 


' Wavk  I.knotiis  or  Links  is  Caubo-I!TI)Boqes  Sfeciblu. 


Lin*. 

Wavft  Length  Gtfiiiwatwi 

Wave  Length  Protracted. 

B 

56298 

5G30 

Ih 

5576  " 

5570 

n. 

5532  9 

5525 

5495  1 

5488 

Reference  to  Plato  1 will  show  my  own  oomjmtation  to  have  been, 

6C30 
5579 
5535 
and  5497. 
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luivr  iulrodiienl  ii  into  l 'la to  a 3,  where  t In*  general  appearance  of  many  spectra  ami 
forms  ,»f  Aim  mi  is  •*ivi*H  on  a k|mvi:i1  system  which,  though  adopting  M.  Angstroms 
w.ivo-li  ngth  imiuln-ps  from  his  Normal  Solar  Spectrum  Memoir  of  1S68,  as  a species 
nl  namo  known  to  an  1 understood  hv  ullr  has  littoil  ilioin  to  a scale  of  cijual  parts, 
fom n li  i 1 on  I Y' if -si iv  Swan's  ob-ervatious  ill  1 for  the  angles  of  minimum 
ili-viatii.il  of  huth  i|ar  atn I a»-i  i vli-in-  lilies;  ami  observer*  w ill  probably  recognise 
that  this  iu.tli.nl  ojv» ' them  niii'  h more  m arly  w hat  they  .see  in  all  prisms  than  any 
ililliai'll. Hi  pl'i'lll  ean  p.i."i|i|y  do 


ZuDIAfAl.  I.ICIIT. 

M.  Angst  ruin  Ini'  statril,  in  lull  enginsaiiee  nl  its  vast  eosmieal  import,  that  tho 
Zmliaeal  Lighl  is  ehaiai  li  risml  hv  rtr  niim  tfn  t u liln  as  the  Aurora,  aiul  everything 

Iron  M.  Angstrom  deserves  'ling  ivspoi-i, 

N i t no  oli--r\a iioii.il  plieiiotii'  tioii  of  grand  eharaeti  r slmul'l  he  allowed  to  rest 
• *11  uni'  ohsi-rv  er  ali-iie  ; and  while  I have  iim|  yet  heard  of  any  oilier  rpi'ct ivscoptc 
■ v-iiiiinatioii.  there  have  i'  ' i-iillv  a|i]M  at'i  il  in  seii-ntilje  journal*  so  many  mistaken 
<h-.'i-ri|itiotis  of  w La i tin-  writers  . •/  tin  Zodiacal  Light,  hut  wliieh  was  evidently 
either  Aurora,  or  Twilight , or  shadows  «>f  eloiids  In-low  the  Imri/on,  that  1 recently 
thought  it  worth  while  to  trv  what  mv  own  poor  sp.viro»  ope  would  give  on  the 
i.-al  thing,  my  ojiportiiiiiiit  s having  hei-n  tuaiiv  for  beeonntig  ai  .|iiainted  with  the 
Z'uliaeal  Light  s tnie  a|'pearaiii  c.  lii't  in  the  clear  nil  of  many  Mountain  tops  in 
*oinl»  Alrien  ; seeoml  on  the  I’-  al,  of  Tclieritti  : and  third  oil  various  occasions 
at  si -a  in  southern  latitude*,-  | wan  lied,  iheivfoiv,  through  a large  part  of  the 
last  winter  mid  spring,  or  from  Kehrumv  to  A].ril  iinlu-i v hut  never  got  any 
trace  ot  the  genuine  Zodiacal  Light  ; the  atmosphere  of  Edinburgh  never  being 
sulli-  iently  liv  e either  from  snioke  or  leth-cted  glare  of  gas-light  illumination. 

•hi  eight  especially  of  the  above  oceusnili*,4  I uhserVed  the  hist  of  the  blue 
Iwilighl  lade  away  out  of  tin-  sky,  noted  its  residual,  ill-delineil,  continuous  spectrum 
"ilhout  visible  dark  lines  n.s  it  went,  was  stnrlled  one  evening  by  a bright  line, 
which  proved  the  beginning  of  att  Aurora  lor  that  night,  hut  never  saw  any  line  due 
to  Zcidineal  Light  alone,  either  in  the  Auroral  or  any  other  part  of  the  spectrum. 
lh<  observation  should  doubtless  In-  repeat ed  again,  from  a station  as  appropriate 

vol,  VoL  20  {<a  1MS.  IT  ‘M-VL  rhihaophical  TnmMCti^., 

t JV)  MaT'>'  1«7>,  -w  als>ut  81,.  30iu.  r.u. 


(2.)  10th  . 

<■■»•)  12th  ., 

(4.)  14th  „ 

(5.)  15th  „ 

(6.)  lfith  M 

(7.)  I80u 
(8.)  10th  April 


at  uhout  saute  time, 

1 h-  -10m.  t-o  ah.  40)n  r.a. 
uhout  Oh.  r.M. 

>.  8h.  U,  9h.  r.M. 

7Ji.  25m.  to  Oh.  30m.  i-.k. 

Hb.  to  Oh.  p.h, 

8h.  25m.  to  Oh.  10m.  p.ji. 


Twilight  not  quite  yonv  up  to  Oh.  P.*- 
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for  the  faintness  of  the  Zodiacal  Light  as  for  perfect  freedom  from  all  suspicion  of 
Auroras,  and  is  perhaps  well  worthy  of  a geographical  expedition  for  its  research. 
On  much  the  same  grounds,  too,  as  the  solar  eclipses  which  have  of  late  been  so 
frequently  honoured  in  that  manner;  for  M.  Angstrom’s  result  has  not  only  imjiortant 
bearings  thereon,  but  as  it  stands,  these  bearings  are  of  a not  slightly  perplexing 
character  for  most,  of  the  savants  who  have  recently  been  cultivating  the  physics  of 
the  sun  under  total  eclipse,  and  have  especially  been  spcctroscoping  the  Corona, 
uhich  is,  according  to  most  theories  of  the  Zodiacal  Light,  simply  the  very  densest 
and  most  central  portion  thereof ; or  inversely,  the  Zodiacal  Light  is  merely  the 
faintest,  most  outward  and  distant  part  of  the  Corona  ; so  faint  indeed  that  it  cannot 
appear  on  the  sky  during  the  very  moderate  darkness  of  a total  solar  eclipse  by  the 
•lAxm,  but  requires  a total  solar  eclipse  by  the  earth  and  with  a margin  to  spare  of 
the  eclipsing  body  to  the  extent  of  18  degrees  at  least  beyond  the  Sun's  limb. 


CORONA. 

Beginning  with  the  very  clear  account  of  the  eclipse  of  1869  contained  in  the 
W ashington  Observatory  volume  published  last  year,  and  ending  with  such  notices 
as  have  yet  appeared  in  the  current  journals  descriptive  of  the  eclipse  of  1870, — the 
observers  of  both  years  seem  to  insist  much  on  two  points  as  having  been  established 
by  them  in  the  spectroscopy  of  the  Solar  Corona,  viz. : 

1st,  That  it  shows  a faint  continuous  spectrum  without  any  dork  solar  lines  ; 
and 

2d,  That  it  exhibits  one  bright  line  in  the  green;  similarly  with  the  Aurora 
according  to  some  but  not  according  to  others;  yet  if  the  opinion  of  the 
some  l>e  allowed  to  rule,  then  with  the  Zodiacal  Light  also,  as  published 
by  M.  Angstrom. 

The  physical  significance  of  the  faint  continuous  spectrum  alleged,  turns  wholly 
on  whether  it  had  really  no  dark  solar  lines  at  all,  or  whether  they  were  there  but 
could  not  be  seen  on  account  of  inappropriate  instrumental  and  physical  conditions. 
I suspect  the  latter  to  be  the  chief  reason,  for  having  recently  experimented  on  the 
ordinary  twilight  with  a thallium-coloured  flame  burning  before  the  object-glass  of 
the  telescope,  I have  had  no  difficulty  in  seeing  the  thallium’s  bright  green  line, 
together  with  a faint  continuous  sjwctrum  of  the  twilight  sky,  chiefly  in  the  citron 
region  of  the  spectrum,  and  without  any  perceptible  dark  lines ; the  visibility  of 
these  last  depending  on  combinations  of  the  brightness  of  the  sky,  width  of  slit, 
and  dispersion  of  prisms,  to  a much  greater  degree  than  for  bright-line  vision. 

One  bright  green  line,  however,  truly  belonging  to  the  Corona  far  outside 
the  Chromosphere  and  its  many  lines,  was  seen  by  the  solar  observers ; and  its 
place,  first  determined  only  approximately  and  then  erroneously  stated  in  several 
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publi  pal  ions  to  coiuculo  with  the  Aurora  line,  was  afterwards  more  accurately 
measured,  and  found  to  Ik.'  far  from  l lie  Aurora  line  or  to  have  a Wave-length  5322, 
t lie  very  place  however  of  an  iron  line,  us  since  announced,  on  Angstroms  Solar 
spectrum  map. 

Was  it  therefore  an  iron-produced  line? 

When  there  are  450  iron  lines  known  in  l he  solar  spectrum,  and  W.L.  5322  is  by 
mi  means  the  chief  of  these  either  in  breadth  or  intensity. — there  does  not  seem  much 
foundation  to  go  npm  ; and  the  chief  interest  centres  in  the  cosmical  relationship, 
if  not  actual  id,  n:  in,  sometimes  asserted  of  the  Corona  line,  however  produced,  with 
the  lines  of  cither  or  birth  the  Zodiacal  Light  and  Aurora.  These  two  latter  pheno- 
mena, as  already  stated,  are  said  by  Angstrom  to  show  only  one  and  the  same  line: 
and  now  it  has  been  further  asserted  by  other  physicists  that  the  solar  Corona 
is  untiling  hui  a perpetual  si  Air  Annua,  and  indicates  the  ingredient  of  its  remark- 
able green  l:no  to  be  Auroral  and  to  form  one  of  the  tno-t  mysterious,  important  and 
widely-spread  elements  throughout  iho  whole  solar  and  even  sidereal  system. 

Th e assertion  lias,  however,  ken  strangely  rash;  for,  if  Angstroms  aurora  line 
be  the  oiw  intended  (and  it  ought  to  be,  seeing  that  it  constitutes  practically  the 
"hole  of  lrt  out  of  gu  auroras,  and  is  the  chief  part  of  all),  its  place  is  W.L.  5579, 
whil,  the  t 'orona  line's  place  is  W.L.  5:122, or  the  funner  is  coincident  with  acetylene 

citron  the  latter  n-  arly  with  the  chief  thallium  line:  a diverse  and  distant 

pair  of  chemical  lines  which  anyone  can  introduce  into  his  own  spectroscope  and 
ilien  contemplate  tlu-ir  immense  distance  asunder,  vastly  beyond  the  range  of  any 
mere  error  of  observation  <>r  known  power  in  nature  to  make  any  such  spectral 
change  in.  \\  Idle  if.  on  1 lie  other  hand,  it  is  not  .M.  Angstrom’s  Aurora  line  that  is 
intended,  hut  one  of  those  ■■(!,<  y Aurora  lines  which  are  seldom  seen,  arc  even  then 
infinitely  fainter  than  his  line,  and  are  sometimes  attributed  to  super-imposed 
spectra,  and  /<« *•<*  in'tvr  !,<<,!  ooy  >,/  th<  <r  phov.v  ,t,u/  tuxnruteh/  mcusitred,  of 
what  practical  importance  would  exact  coincidence  he  there,  even  if  it  had  been 
proved. 


w . me  is  green  the  ‘ 


with  a green  one. 


-green,  or  citron,  and  therefore  cannot  be  coincident 
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THE  CITRON  REGION  OF  THE  SPECTRUM. 

\et  the  approximation  of  these  two  striking,  greenish  spectral  lines,  the  Coronal 
and  the  Auroral,  each  the  ruling  feature  of  its  own  phenomenon,  though  one  tic  con- 
nected with  the  earth  and  the  other  with  the  sun,  has  something  of  peculiar  interest 
in  it,  and  occurs  in  a remarkable  portion  of  the  spectrum,  viz.,  between  the  yellow 
and  full  green  ; a portion  which  also  includes 

(1.)  The  maximum  of  solar  light  according  to  Fraunhofer,  or  W.L  5600  nearly; 

(2.)  The  hist  residual  portion  of  twilight  according  to  my  own  experiments,  or 
W.  L.  = 5300  nearly  ; and 

(3.)  Similarly,  the  dividing  line  of  colour = W.  L.  5700 ; or  where  on  one  side  faint 
light  goes  off  into  cold  blue  greys,  and  in  the  other  into  warm  brown  greys. 

In  this  very  region,  too,  it  is,  that  the  most  numerously-lined  acetylene  belt  is 
found,  viz,,  the  yellow-green  ; or  to  make  one  word  of  it  suitably  with  the  vegetable 
names  of  some  other  parts  of  the  spectrum,  the  citron  band. 

In  Plate  53,  under  small  dispersion,  the  lines  of  this  band  are  represented  thick 
and  close.  But  there  is  hardly  any  more  charming  sight  in  spectroscopy,  than  under 
larger  dispersion,  and  with  a narrow  slit,  to  view  how  infinitely  tine,  and  beautifully 
sharp,  clear,  ami  clean  these  lines  can  become. 

Something  of  this  effect  is  represented  on  Plate  54,  and  with  its  additional 
representations  of  spectral  lines,  sometimes  sharp  and  sometimes  cloudy  to  various 
and  curiously  characteristic  degrees,  of  other  elements,  such  as  boron,  calcium, 
thallium,  barium  and  copper,  besides  the  aurora  and  twilight,  from  direct  observation, 
may  indicate  how  useful  a scale,  to  those  who  ore  unable  to  command  any  other  than 
flame  spectra  for  night  work,  the  acetylene  lines  may  become. 


ACETYLENE. 

But  what  is  acetylene,  and  can  the  constancy  of  its  many  lines  be  trusted  ? 

A very  necessary  question  is  this,  because  what  1 have  ventured  to  call  acetylene 
flame  is  at  this  moment  one  of  the  most  hotly  disputed  mysteries  on  the  face  of  the 
earth.  Yet  the  thing  itself  is  known  and  met  with  everywhere. 

It  is  in  fact  the  blue  base  of  every  kind  of  flame  which  is  employed  by  mankind 
for  artificial  illumination,  whether  by  coal  gas,  oil,  wax,  tallow,  wood,  and  almost 
anything  and  everything  that  can  possibly  be  named. 

Carbo-hydrogen,  Professor  Swan  called  it  in  1 856,  when  he  found  that  no  excess 
of  carbon  on  one  side  nor  hydrogen  on  the  other,  so  long  as  both  were  there,  made  any 
difference  in  the  resulting  spectrum.  A substance  then  which  in  one  shape  or  another 
is  in  every  house,  and  wherewith  you  cannot  get  any  other  than  one  form  of  spectrum 
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though  iulnltoratioiLs  In:  never  so  rife,  must  ihmscuh  some  admirable  properties  fora 
standard  reference  s]H-etium  nt  night  trfcen  the  ntJur  linen  ore  no  longer  visible. 

Dr  A ttli ebl,''  taking  up  the  •(tU’Mion  lifter  I’rnf.  Swan,  and  amid  the  excitement 
caused  by  (hi:  llioti  recent  ]ml diiat i*ijis  of  MM.  Bunsou  and  Kirchoff,  pronounced 
that,  in  i In*  language  of  their  immortal  discoveries,  the  spectrum  was  really 
that  of  the  incandescent  or  plow i lie  vapour  of  carbon.  In  this  statement  he  was 
followed  by  M.  Monvn  iti  Franc  1 and  many  others,  who  all  complimented  him  on 
Ins  discovery,  alii d its  perfect  truth,  and  reformed  thereon  the  theory  of  flame.* 
Hut  then,  after  a while,  M.  I.ielepp$  iti  Austria  openly  declared  his  conviction 
that  enrlmu  vapour  was  only  an  liyjaitlie-b.  The  Editor  of  the  “Chemical  News, ' 
in  London,  adod  pointedly,  blit  withottL  being  answered,  “ if  ear  Ism  was  not  the 
most,  refractory  substance  known  : if  it.  bad  not.  resisted  any  and  every’  method 
possible  to  nun  lor  producing  volatilisation  by  beat  : and  why,  then-fore,  should  he 
be  asked  to  believe  that  it  was  going  oil'  freely  in  that  state  in  the  very  coolest  part 
of  the  flame  of  wc-ry  wax  candle  or  even  farthing  rushlight  1"  And  Anally,  M. 
Angstrom  shows  that  not  the  .sun  itself  is  hot  enough  to  exhibit  catlion  lines. 
“ Acetylene,  ’ lie  says,  “ Swan  s spectrum  may  be  : but.  carbon, — never  1” 

Chemists,  therefore,  can  give  us  no  certainly  out  of  their  science  as  to  what  sub- 
stance the  acetylene  spectrum  r,  piv.-vuls  ; though  practice  seems  to  say  that  the 
spectrum  itself  is  abundantly  eniist.uil, 

At  least  I liar,  tried  it  in  various  forms,  contrasting  together  in  the  same  field  of 
view  the  faintest  blue  in  the  base  of  the  ijuiet  flame  of  a little  alcohol  lamp  with  a 
chiu  wick  of  7 threads  only,  and  a mat  ing  (lame  of  coal-gas,  urged  to  desperation  with 
a blast,  of  compressed  air  dri\en  forcibly  through  the  middle  of  it.  The  former,  in 
the  lower  part  of  the  Held  of  view,  merely  looked  like  a reflection  in  dark  water  of 
the  several  separate  bands  of  the  other  spiel  ruin  occupying  the  upper  part  of  the 
field. 


18GS ; also 


* Hill,  1 rails.  l-S-'i 2 . [i.  221.  t Ann ales  ijc  t'liiuiki  ut  flu  Physique,  fur  1 8Ge , p.  3hS. 

i Tlw  ni  'flifK.a  inn  in  »tal.-d  thus  liv  M.  M.inrit. 

The  Wn«  [nit  at  tin:  base  of  tic  Ilium-  is  not  oxi.tr  of  r.nlx.n,  nor  is  it  pmtnrarhonato  of  hydrogen, 
oaL  it.  is  carbon  in  r:i|,nur.  which  ru . ; h Mur  ,i n 1 1 yen-  transparent. 

It  i*  healed  up  outside  hy  a thin  coat  of  hydrogen,  which  huro&  first  and  cooled  inside  by  new 
"idl'd  liberated,  Afterwards  going  lip  into  llm  flume  where  there  t9  ranch  hydrogen  it  becomes 

w a l nt.  and  then  at  the  top  of  the  flame  it  comes  into  contact  with  air  or  oxygen  and  become* 
carbonic  and.  • 

in  -,  “,1  bielougon  Spectra  of  Flame*  containing  Carbon. — Aaidnnyof  Snmcei,  1’rViwur,  1 

' ,V'  ‘u'Kn’  *wii.  p2«3. 

It  M.  Lmleggcoiwidetatha  spectra  of  alcohol, 

wax  candles, 
coal-gas,  and 

'WD  Now  !hTs“’^V'jl>,1l7rmTa:n  ft  C"Wic  **“■  CBBcntbl,y  diffclOTt. 

•'ailed  carW  vapour  f.pe.  »nnn  i \Z  • dn,£cn  1,ut  ihti  fonn**  do  ; thttrforo  h«  consider*  that  the  so - 
He  thinks  that  in  the  ulftB,"  ,-,6 'Pf^j  ?f  *”n«  of  carbon  and  hydrogen, 

and  compound  again,  and  therefore  thni  r'"'"  elec,ric  Br<wkl>  "uch  compounds  may  he  decomposed 

at  form  of  the  experiment  cannot  ho  clear  or  satisfactory. 
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The  only  difference,  therefore,  between  the  two  that  I have  been  able  to  make 
out,  is  the  greater  brilliancy  as  well  as  decision  of  the  high-pressure  form  ; for  it  has 
,CS8  {ttUt  «Ure  or,  continuous  nebula,  splits  up  every  band  more  easily  into  its  com- 
Jionent  hues,  and  distinguishes  the  colours  better;  but  the  spectral  plrc  of  each 
line,  so  far  as  cau  be  observed,  seems  to  remain  untouched 

“Like  the  columns  of  a Grecian  portico  seen  in  perspective,* said  Dr  Attfield 
(corrected  for  h.s  omission  of  the  red),  “are  the  successive  lines  in  each  of  the  five 
coloured  groups  of  this  spectrum,  viz.,  the  red,*  the  citron,  the  green,  the  blue 
and  the  violet.”  Or.  ns  occurred  to  myself  with  a direct  vision  prism  used  simply 
and  without  any  slit— “ like  one  tall  amber-tinted  cypress  tree  in  the  midst  of  a 
garden  of  coloured  hedges  ; or.  if  the  simile  must  In*  architectural,  like  the  central 
tower  ami  successive  coloured  walls  of  Ecbatane,  the  city  of  the  Modes  for  the 
tall  flame-cone,  that  makes  the  tree  or  the  tower,  is  nearly  monochromatic  in  the 
yellow  part  of  the  spectrum,  and  only  the  low  blue  nucleus  within  its  base  is  acted 
on  prismatieally,  and  extends  itself  on  either  side  of  the  cone,  and  at  measured 
intervals  through  all  the  tints  of  the  spectrum.*  An  admirable  example,  however, 
is  it  in  that  way,  or  without  any  slit  at  all,  of  the  solar  spectroaeopiste'  happy 
method  of  viewing  the  shape  of  the  sun's  red  prominences,  in  any  one  or  other 
of  their  several  coloured  editions,  separately  at  pleasure. 

The  full  simplicity  of  that  method  cannot  be  employed  on  the  Aurora,  by  reason 
of  the  grunt  breadth  of  its  Warns  and  their  indefinite  outlines  ; but  the  chief  features 
may  be  made  out  with  no  other  apparatus  than  simply  a prism  held  in  the  hand  and 
window-shutters  not  quite,  dosed. 

Thus  in  an  upper  room  with  a Northern  exposure,  1 have  placed  the  edges  of  the 
window-shutters,  not  the  5J0th  of  an  inch  apart  as  with  sidereal  spectroscopists  but 
a good  half  inch  asunder,— and  then  retiring  therefrom  about  20  feet,  lo!  a line  of 
light  appears  to  the  naked  eye  between  the  window-shutters  if  there  be  any  Aurora 
in  the  sky  ; and  on  looking  at  it  through  a direct  vision  prism,  lo  I there  is  still  a 
line  of  light,  and  nothing  more ; one  would  almost  think  that  the  prism  had  lost 
its  natural  powers  of  dispersion.  But  if  by  a little  change  of  his  standing  place 
the  observer,  with  the  prism  still  to  his  eye,  can  bring  a distant  gas-light  to  appear 
beween  the  crevice  of  the  window-shutters,  lo  1 its  continuous  spectrum  shoots  out 
horizontally  on  either  side  of  the  vertical  line  of  Auroral  light,  which  is  then  seen  to 
stand  over  the  citron  region  of  such  continuous  gas  spectrum. 


. „ ^"r*n  ‘*d  ov‘'r,(x'kw,  thp  rwl  in  185G*  <*  consider**!  it  only  ns  an  accidental  impurity 

I)r  Attfield,  though  operating  on  a much  brighter  edition  of  acetylene  flame,  makes  no  mention  of  a 
red  portion,  but  it  was  well  described,  measured,  and  pictured  by  M.  Murrell  in  1 80.1  m containing,  when 
bright,  no  ninny  as  nix  lines.  M.  Iielcgg  in  1868  in  ensure*  fire  line*  in  the  red,  insists  on  such  red 
band  really  belonging  to  the  coal-gas  acetylene  flame,  and  quotes  both  MM.  1‘lucker  and  Hittorf  Phil 
7Vmw.rol.clT.  part  1,  p.  15,  1865.  and  also  M.  H.  C.  Dihbita,  Ahademitdut  Pntfterift,  Rotterdam. 
1 ,*  VJr  havlII«  h-wen  P^ures  of  carton  spectra,  but  without  any  notice  of  the  red  lines  which  he  is 

sure  belong  to  coal-gas. 

t See  the  last  spectrum  but  one  in  Plate  53. 
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Or  if  it  spirit  lump  l>r  |»l»c-(.rd  Imdily  cither  in,  or  just  behind,  tin-  wiiulow-HhutUir 
•»|n*iiiii<r,  I Iti'ii  tin'  si-jKinitc  hands  i>f  itn  acetylene  sp-cirum  will  be  wen  as  gay  tie  a 
llower  garden,  ami  with  tin-  window -Abutter's  line  of  pule  Aurora  standing  ever 
W ijuitt,  tin'  beginning  "f  the  citron  I'lind,  hccsitisc  ever  tin'  second,  and  not  the 
first,  line  composing  it, 

To  make  this  observation  most  satisfactorily  as  to  the  acetylene  lines  and  colours, 
the  alcohol  must  he  chemically  of'  tie-  purest , t lie  wick  of  the  lamp  tall  and  thin,  and 
tin-  upper  put  of  the  lliinic,  which  tivipieiti ly  gives  out  tmlli  a continuous  spectrum 
nnl  a l on  vivid  sodium  line,  hid  hv  a screen  ; and  then  all  the  many  bands  come 
out  distinct lv  ltoill  led  to  violet. 


llVDRCHiEN. 

b-t,  while  the  aliove  is  the  unfailing  and  most  multilinear  eharuetcr  of  acetylene 
"i*  eurlio  liyilrogcii  flam--.  luov  totally  diflct'eiit  is  not  that  of  pure  hydrogen  ! 

Classic  as  that  gas  has  now  luvotnu  for  its  three  notable  lines,  duly  described 
uni  pictured  in  every  treatise  on  .s|H-etroseopy,  and  truly  so  when  the  gas  is  electrically 
heated  in  ;t  clou  d class  lube,  yet.  wiieu  criii I as  a flame  in  the  open  atmosphere, 
wlm  would  have  thought.  Ifoni  the  bonks,  that  nothing  whatever  of  its  spec- 
trum would  lie  seen  . not  even  though  it  be  burned  at  high  pressure  and  driven 
by  a blow- 1 ope  blast,  and  of  hydrogen  within  hydrogen.  Accompanying  im- 
purities may  then  Im'  shown,  as  the  sodium  line,  calcium  lines,  and  traces  of 
copper  and  zinc  ; hut  id  tin-  three  hydrogen  lines  nothing!  See  ['Into  3d,  lowest 
spectrum. 

lit  Aitlii  Id,  in  his  paper  in  the  “ Philosophical  Transact  inns.'  vo|.  dii,  stiys  at 
p.  — .4,  in  speaking  ot  the  s] Hetrum  of  what  !<>■  calls  carbon,  hut  which  Prof.  Swan 
befoic  him  called  carbo-hydrngi'ii,  and  others  have  since  called  acetylene  flame,  “it 
■ lilli'i.s  giently  from  that  of  every  other  clement  [ am  acquainted  with  ; and  though, 
in  c.u  h ot  the  experiments  descrilii'd,  it  was  of  course  accompanied  by  the  sjioctrum 
•>i  either  nitrogen,  hydrogen,  sulphur,  or  oxygen,  its  diagnosis  was  not  thereby 
mn  i fded  with,  it  is.  in  laet,  most  widely  diflercut  from,  and  cannot  possibly  he 
confounded  with,  either  of  them." 

How  the  learned  Doctor  whs  enabled  to  see,  as  ipiite  a matter  of  course,  let  us 
> , i Itytlroyeu  spectrum,  when  burning  a carho-hydmgcn  flame,  totally  passes  all 
1 >V*i  s"  nCC’  ' UR  * ,nOHl'  earnestly  for  any  truce  of  the  true  hydrogen 

or  ■lei'tvlen ' U1  T'U  a1"^  ruo-'it  different  groups  of  carbo-hydrogen 

' or*  as  * ^ltlVc  already  stated,  even  when  bumitig  pure  hydrogen 

1 should  hciv  roofcM  th-%i 

AUtWld  a even  in  his  tVaino  «*n  cxlK'r,eI,<'<'  wa*  an'-l  i«  poverty-stricken,  und  did  not  reach  Dr 
in  place  of  atmospheric  air  and  i ***  Baturated  coal-pas  with  benzole,  UBed  pure  nxj((en 

leave  therefore  to  richer  men  than  * ttt  * “^'r  oxyhydropen  jet  roiulo  of  platinum.  1 miut 

explain  the  diflorcncee  observed  ' ^ 1 *°  Lr7  whether  Ihcee  conditions  of  chemical  loxury  will 
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with  atmospheric  air,  w;a  there  anything  of  its  lines  seen  by  me  ; and  to  this  case  l 
will  confine  myself. 

The  explanation  lately  offered  by  a friend  who  had  previously  asserted  the  exact 
similarity  of  the  spectra  obtained  from  ordinary  flames,  and  from  electric  sparks 
in  glass  tubes,  takes  this  form — " the  lines  ought  to  appear,  as  I said,  because  they 
only  require  sufficient  beat  to  come  out,  and  there  is  quite  heat  enough  in  hydrogen 
flame  for  that  purpose  ; but  then,  as  the  hydrogen,  in  necessarily  forming  the  flame, 
lecomcs  combined  with  oxygen,  all  the  extreme  heat  is  spent  on  the  resulting  com- 
pound, or  water  in  the  shape  of  steam  ; and  therefore  the  true  hydrogen  lines  cannot 
appear ; and  they  never  will  be  seen  in  any  hydrogen  flame  in  an  atmosphere  like 
that  of  the  earth  containing  oxygen  as  one  of  its  constituents.” 

This  is  disapjiointing,  to  say  the  least  of  it,  for  those  who  ardently  desire  to  use 
the  hydrogen  lines  ns  a reference,  but,  like  myself,  cannot  afford  the  requisite  elec- 
trical apparatus  to  produce  pure  incandescence  without  combustion. 

There  arc  applications,  however,  of  the  knowledge  so  obtained,  which  1 have  not 
seen  stated.  Thus  when  the  Btar  T in  the  Northern  Crown  blazed  out  so  suddenly 
in  May  1866,  it  was  largely  spoken  of  as  being  “on  fire"  in  a fiaine  of  hydrogen, 
and  forming  “un  awful  confiagmtion  in  space," — the  well-known  hydrogen  lines 
being  Been  so  bright.  Hut  evidently  we  ought  rather  to  say  that  these  lines  being 
so  seen  is  just  the  very  reason  why  there  could  have  been  no  fire,  no  flame,  no  con- 
flagration or  combustion  going  on,  as  we  understand  such  things  on  this  earth ; i.e., 
as  some  form  of  chemical  combinat  ion  of  hydrogen  with  oxygen. 

Now  in  the  sun,  the  most  advanced  spcctroscopists  state  that  there  is  no  oxygen. 
No  wonder,  then,  that  the  hydrogen  lines  come  out  there  so  vividly  in  the  red  pro- 
minences, for  they  are  simply  incandescent  and  cannot  burn  or  enflame.  But  then 
if  there  is  no  oxygen,  can  there  be  any  Aurora,  even  as  some  physicists  have  been 
recently  asserting  that  there  is  perpetually  ? or  can  the  Solar  Corona  possibly  exhibit 
the  characteristic  line  of  the  Terrestrial  Aurora,  when  the  latter  has  been  authori- 
tatively declared  to  have  a form  of  oxygen  spectrum  1 

Certainly  the  one  line  which  is  seen  in  the  Solar  Corona  is  now  known  to  be  by 
no  means  in  the  place  of  the  Terrestrial  Aurora  line,  and  in  so  far  frees  the  Sun  from 
that  once  implied  charge  of  containing  oxygen.  But  then,  again,  if  Angstrom’s 
statement  of  the  Zodiacal  Light  showing  the  Aurora  line  is  to  hold,  and  the 
Aurora  line  is  oxygen,  there  must  be  oxygen  in  the  Zodiacal  Light ; and  in  that 
case  no  community  of  suhstance  between  it  and  anything  forming  either  the 
gaseous  chromosphere  or  atmosphere  or  the  still  rarer  and  more  ethereal  Corona 
around  the  sun.  In  short  the  Zodiacal  Light  must  then  be  held  to  be  terrestrial,  and 
not  Solar  as  we  have  hitherto  been  taught  to  believe. 
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fiTKA  M. 

If  the  true  hydrogen  lines  wen-  Inst  «m  burning  ilmt  gas  with  oxygen  (i.e.,  in  so 
far  ns  oxygen  is  contained  in  nlmnsphcric  air)  and  lierause  hot  watery  vapour  or 
was  thereby  generate'),  why  Mere  hot  I lie.  spectral  lines  seen  ? 

Rut  what  are  steam  spectral  lines  like,  anil  where  are  they  situated  in  the 
sjH'elrum  ? 

At  the  present  moment,  and  as  I have  set  forth  more  at  length  in  a separate 
paper  on  “ 'J'ellnrie  speeir.il  lines’  further  on,  the  only  js-rsou  who  has  seen  these 
steam  lines  is  M.  Janssen  of  Paris;  ami  he  has  witnessed  them  only  negatively,  or 
as  | dark  Fraunhofer  lines  on  the  conlinuoiis  bright  .-poctrum  of  something  else 
heliind : or  of  several  gas-lights  shining  through  a thickness  of  loi)  feet  of  higti- 
pressure  sleain.  M.  .l.nisseii  tun  has  nut  yet,  so  far  as  I can  learn,  published  the 
precise  places  from  observation  of  these  Mark  or  reversed  steam-lines,  though  he  has 
auiiotiiieeil  rullier  enigmat ieally  that  they  eoineide  with  some  ot  the  telluric  lines  seen 
in  the  Solar  speetruiu  at  low  ahitudes  : other  some  of  these  lines  lining  attributable, 
he  now  allows  with  M.  Angstrom,  to  compound  pcrmain  nt  gases  in  the  atmosphere, 
such  ns  carl  ionic  m-id. 

Ilcme  there  seems  a peculiar  vaeuiuu  just  now  of  exact  information  touching 
steam  spectral  lines ; and  otic  is  inclined  to  ask, 

(I.)  Is  it  beyond  the  power  of  man  to  make  steam  so  inrandeseonl  as  to  give 
forth  its  brighl  lines,  whieli  should  be  vorv  bright  >/’  in  their  reversed  state  they 
form,  aeeonling  to  M.  Janssen,  some  of  the  strongest  marked  features  in  the  whole 
range  of  the  telluric  solar  spectrum  ' ,\uJ 

(-.)  Why  iloes  not  one  of  the  rii-li  central  Societies  of  the  .Metropolis,  who  have 
been  so  active  in  getting  up  Ivlipse  speetroseopie  expeditions  year  after  year, 
supplement.  M,  Janssens  imperferi ly  described  and  less  completely  published  obser- 
vations of  the  reversed  state  of  steam  lines,  by  such  a scries  of  now,  original  and 
independent  measures  and  descriptions  as  would  enable  all  other  persons  to  under- 
stand “ steam  lines’  as  well  as  only  M.  Janssen  bv  himself  a p) tears  now  to  do  ? 


C A R RON. 


Connected  again  with  cavlio-hydrogon  or  acetylene,  and  its  Hattie  burning  freely 
in  an  atmosphere  containing  oxygen,  there  is  another  application  which  should  not 
be  passed  over. 


In  Dr  Huggins’  admirable  paper  in  the  Philosophical  Transactions  for  1S68* a 
carUm  spectrum  is  attributed  to  Comet  II  of  that  year. 

i learned  author  appears  surprised  to  find  so  intractable  a material  vaporized 
t nig  in  &o  faintly  luminous  a ljody ; and  though  he  reminds  that  another 


* 'Vol.  156,  pp.  55 A U>  564. 
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comet,  viz.,  that  of  1843,  approached  the  sun  so  closely  as  to  be  exposed  to  a fearful 
heat  as  compared  with  the  earth,  yet  if  M.  Angstrom  is  right,  that  not  the  sun 
itself  is  hot  enough  to  vaporne  carbon,  why  then  the  near  approach  of  the 
Comet  of  1843  (whose  spectrum  no  man  knows),  and  still  less  the  comparatively 
very  distant  approach  of  Comet  II  of  1868  is  not  likely  to  have  been  eminently 
availing. 

That  comet,  however,  showed  certain  three  spectral  perspective  bands,  which  Dr 
Huggins  identifies  with  the  ejtectrum  of  carbon  as  electrically  produced  by  himself, 
and  duly  pictured  by  him  in  the  same  place*  as  well  ns  copied  into  numerous  works 
on  spectrum  analysis,  and  evidently  considered  there  to  Ini  most  standard  and  true. 
Let  it  be  allowed  therefore  that  Dr  Huggins’  methods,  whatever  they  were,  did  pro- 
duce a genuine  and  incontestable  carbon  spectrum,  and  that  sueh  phenomenon  was 
correctly  pictured  by  him  and  most  successfully  from  his  own  researehea  Then  on 
examining  such  picture  we  shall  find  that  there  ore  curious  agreements  with,  and 
oppositions  to,  the  acetylene  flame  sjiectrum  ns  deserilicd  and  employed  by  our- 
selves. 

Thus,  the  three  large  lands  or  groups  of  lines  which  the  Doctor  gives,  appear  gene- 
rally to  lie  the  citron,  the  green,  and  the  blue  of  acetylene  ; but  if  his  experiments  gave 
these,  how  came  they  not  to  give  also  the  red  and  the  violet  lands,  which  are  just 
ns  essentially  a part  of  the  acetylene  spectrum  as  any  of  the  others  ? Indeed  the 
violet  band,  though  not  the  very  brightest  of  the  whole,  comes  at  least  second  in 
that  scale  whenever  I have  tried  it 

Yet  when  we  examine  the  minuter  features  of  the  great  sjiectroscopist’s  apparent 
acetylene  lines  in  his  real  carbon  spectrum — so  far  as  they  go, — by  minuter  tests, 
they  vary  from  the  flame  or  true  acetylene  again,  but  in  a different  mauner ; for  the 
4 th  and  5th  lines  of  his  blue  land  arc  at  a distance  asunder  of  less  than  £ of  the 
1st  and  2d,  instead  of  being  nearly  equal;  while  more  remarkably  still,  the 
second  line  in  his  citron  band  is  a much  thinner  or  fainter  one  than  the  first, 
and  much  closer  to  it  than  the  general  acetylene  interval ; instead  of  the  said 
second  line  of  the  citron  being  exactly  aud  remarkably  equal  in  brightness  to  the 
first  line,  and  at  a rather  greater  distance  therefrom  than  the  general  acetylene 
interval. 

But  this  second  line  of  the  citron  band  of  acetylene  being  by  far  the  most 
important  of  the  whole,  because  the  very  one  with  which  the  Aurora  lino  appears 
so  interestingly  to  coincide,  Dr  Huggins’  form  of  the  acetylene,  or  more  properly 
his  electric  spark  carbon  spectrum,  can  hardly  bo  recommended  to  observers  of 
auroral  phenomena,  though  it  may  be  abundantly  important  otherwise. 

* Them  is  a scale  attached  to  the  picture*,  bat  unfortunately  it  is  not  the  same  scale  which  Dr 
Huggins  employed  in  his  earlier  tables  of  the  spectra  of  the  elements,  and  with  which  Dr  Wolcot 
Gibbs  in  America  did  the  world  a service  when  he  reduced  their  numbers  to  wave-lengths. 

EDiNBuaou  astronomical  oBsuvAiiosa.  vol  xin.  (ait.  2 c) 
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CONCLUSION. 


Tin-  filial  anil  chief  result  of  flic  present  paper,  if  it  contains  anything  worthy  of 
notice  at  all,  must,  1 apprehend,  he  considered  to  be,  that  further  spectroscopic 


memlier.  nr  constituent,  of  the  whole  planetary  system,  if  solar,  but  a mere  vapour 
of  one  part  of  tin'  mirth,  it  terrestrial,  the  Zodiacal  Light,  is  oue  of  the  most  un- 
settled .subjeets  ot  the  present  day;  and  the  whole  question  of  whether  it  is  solar 
or  whether  it  ts  l.erro.s trial,  whether  sublime  or  almost  ridiculous,  may  turn  upon 
whether  it  ha',  or  lias  not,  the  Auroral  line  in  its  spectrum.  The  observation  will 
be  extremely  dilfi  ’.ilt  from  tin'  faintness  of  the  light  to  be  operated  upon  ; for 
ordinary  Amoral  glows  suv  noon  day  compared  to  the  true  Zodiacal  Light,  even 
wheu8ccu.it  its  best  from  high  and  juxtu-tropical  mouutaiu  tops.  A sjuxial  form 
of  sjieetfi iscope  therefore  will  bo  required  and  a jntrticiilnr  expedition  ; but  in 
these  days  when  <me  solar  cehpse  has,  with  the  applause  of  the  public,  twenty 
expeditions  lifted  out  for  its  observation,  it  does  Hot  seem  very  extravagant  to  ask 
tor  .we  observing  party  to  be  duly  prepared  for  the  Zodiacal  Light,  alone. 

I > - i.i-l  lii.d  *,  tth  !•<  l.i' MTV  I'll',  It, in.  71,  .t< e"  to  it1'  o'"  e. m tlic'T,'  wa-  a Lnlliant  ' I Isjilsy 
of  Hi:  aye,. | i.ir.tl  An..:  u v.lii- 1.  L it  .lit  ..  it  |.e  o.i.i-ril  lv  I lie  tin  ..1  ati  iinj..rtiiiit  medium  or  element 
ll"l  'lilo  tu  ...  a dee  'Vll'  "I'll'  "j  e,  rile  ivil..  of  tile  .Ull"lil  1.  r ilmtnln  e varied  to  (Ilf  eve 
‘ ••'•'•IV'll'  1 1 1 V Ip  Cl  1ml'  1 ted.  n|  I'eta'.'iutn  « I'  I "li  oh"  de  lluoirsli  i.iiiv  searlet.  or  Lithium  a 


' disc rval ions  of  the  Xtttliaoil  Li<jht  are  urgently  required.  By  far  the  most  bulky 


) '"el i"to  "I  a star,  vvli.  n sliiuice.  i-  mo  ci. iv  I ensjonnllj  seen  to 

ml  durli  met  t l.nl,  il,m  m>1  ilu  i.lv  .uhmtiiI  are  fn-|in-iit  lounnb 
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IlEPORT  presented  to,  and  read  before,  the  Board  of  Visitors,  afpointf.d 
»*v  Government  for  tue  Royal  Observatory,  Edinburgh,  at  their 
Visitation  held  on  Thursday,  the  27th  of  July  1871,  at  4 i\m. 


Present — Adam  Black,  Esq.,  in  the  Chair;  Sir  Alexander  Crant,  Bart.,  Prin- 
cipal of  the  University ; Dr  Christ ison,  President  of  the  Royal  Society, 
El. ; R M.  Smith,  Esf|.,  F.R.S.E. ; Rev.  P.  Kelland,  il.A,  Professor  of 
Mathematics,  UnT.  Ed. ; 1‘,  G.  Tait,  M.A.,  Professor  of  Natural  Philosophy, 
LV.  El. ; and  The  Astronomer- Royal  for  Scotland  : 

Letters  were  read  explaining  the  alwenee  of  the  Chairman,  Sir  William  Gilisou- 
Drnig,  Bart.,  the  Lord  Justice-General,  and  Prof.  Mncquom  Rankine,  C.E.,  the  latter 
having  to  visit  Portsmouth  to  experiment  on  Government  ships. 


Introduction. 

At  the  present  interesting  Btagc  in  the  history  of  this  Olaervatory,  when,  by  a 
vote  of  the  British  Parliament,  the  establishment  of  instruments  is  about  to  be 
increased  by  one  example  of  far  superior  size  and  power  to  any  that  we  have 
hitherto  possessed, — it  would  seem  to  be  expedient  to  put  on  record,  before  describing 
the  work  of  the  year  just  concluded,  a few  condensed  particulars  touching  the 
situation,  characteristics,  and  past t history  of  the  Observatory  ; in  so  far  at  least  as 
these  should  be  constantly  lwme  in  mind,  when  arranging  any  new  schemes  to  form 
the  continuous  work  of  the  office  in  future.  I append  therefore  here  the  following 
Jhv  heads  from  a document  recently  and  independently  prepared; — 


1 . This  Royal  Observatory  i*  hut  n small  astab- 
lishnient ; peculiarly  circumscribed  too  ami,  ns  it 
were,  hid  god  in  on  several  side*, — yet  enjoying 
some  distinctive  features  of  foundation,  neighbour- 
hood, and  op|Kirtumlie»  which  have  already  en- 
abled it  to  perform  » considerable  amount  of  u so- 
fa] work,  either  not  at  all,  or  very  little,  attended 
to  elsewhere ; ami  it  might,  under  more  favour- 
able circumstances  for  development  than  it  has  yet 
enjoyed,  ho  enabled  to  accomplish  much  more  of 
Uio  Mime  characteristic  service  for  Me  a/lr<mccmait 
of  ac/mor, 

KntxnuRou  astronomical  uusntvsTiosa.  vou 


2.  It  is  a Government  Observatory,  under  the 
charge  immediately  of  tbo  Secretary  of  State  for 
Home  Album  ; whose  Office,  in  conjunction  with 
the  Treasury,  is  pledged  for  now  more  tluin  a <juar- 
ti-r  of  a century,  to  the  member*  of  the  late  Astro- 
nomical Institution  of  Edinburgh,  (tbo  original 
founders  of  the  Observatory  with  their  own  pri- 
vate and  voluntary  sulwcriptions),  to  keep  it  up 
in  all  future  time  as  “ a proper  and  independent 
Royal  Observatory."  Ita  personal  establishment 
consists  of  a Director,  appointed  and  entitled  by 
Government,  “ Astronomer-Royal  for  Scotland,'' 
XIII.  (*rr.  2 o) 
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am)  two  A"iat:\tll  Olirfi'rv-is.  \\'1nl>  il*  inntm 
nrliCul  rijiii|iliii'iit  ln*|jil»ly  iri-Ul'Io*-  nil  i-i/lil  1 1 -t 
Tr.imil  lU'tnimi'nt  ami  u -iv  t""l  Mural  I ITI'I-I  In 
win.  Ii  i Till"  Ini/  K.pul.  iial  "f  Inlyi*  u|n  rtiin-  1ml 
V,i  v >1 1< <rt  I'liral  Irll.'lU  is  llfiv  lllmllt  t-i  In-  ll.Miil 
|iy  II.  M 1 iiivi-UllIli-lll. 

:i.  Th-  \-t  i in  tli**  siiiMnit  "f  til**  i '.illt'ii  | 

Hill  in  Il»*  i ii  hint  *d'  tl»  r:»,\  *d  Edinburgh,  with  I 

.Hi  Ailriir.ihli!  f «MJ1* l-*l i* »^i  "f  |*  i;diyilti‘  tr.i]~Ti*ck 

t’.ir  th*:  Muridism  pi'  i-  ; 1-nl  in  i-liiuh  ly  « 

ri*»h':il  wiii« I tsup-r.iV.nrid.ieit  Miiukf.  .m*l  in 
|i;ri ns  chum  in]  v.  [«*iir- ; v.iili  n • <*|*[M»rtnnily 
cilhrr  I’  i .dding  l*«,  »*r  i>.  t in  : in  tiny  iihuiIm  r,  llu* 
achi.J  I'liiMin.'.  I In-  rit  -nirv  whi*  k while  il  is 
exceedingly  :=*il*-l  ml  i.il,  :m  liiv  ntiir.il  • v>  n 1m  *ur* 

• ev-ful  clati*!-  i -m.  m i* I rj».i:w  ijtal  t"  th*  • tty,  M 
Vet  <-n  4 Vi  iv  i *iiitr ii*li-*l  -v.ili . ’Hi'  building 
In  h-mvct  is  i in** *n v**:i i*  nlly  i-.* *1 1* « • I.  t*"  bill" 
pl.-l"bd,  AH* I with  1ri«»  AMh*n>  li l'i  Ii* nl -».*  ;t  ]*Ulg 

W;lV  Mil.  1I.--IT  ill"  ('lilt  "I*  till*  llUl.  lltld  williuut  ]-!<• 

flUlitv  < f Vkg  1*p*M;:l.t  :my  ii-.uvr. 

I Tin-  [Milt  »•!  w*  rk  ami  » oh-i-ett  1"T 

1 1 tin  i O-.-i  rv;U«'f\  by  Tlii'lna-*  lbnd"t-"!i,  llm  hr-t 
:ij'ji- ml*  <1  Asl  mmiiif  i b’i".iH*'-  ''•••llsiii'l,  in  1 
h :il  >:ig"  iv|Vr«*lK  • I".  ;in<l  ill  uillii  -t  *1*  Ml"  t" 
ii  till;  • tin*  li*>l  of,  nil  the  -i*  ruling  tlala  "I*  • h- 

• iiiii't:iuf:i‘  \ uii* t ""ti.-dM*  d mainly,  in  .!/•/•/*  f/*»M 

vvif /.  i, cltii  lly  "1  Mn  all  hUuvs.  Tim 
r*s.-ti:ln  «"  l»*gli!i  Iri*. — with  ililu  tvgird  1"  1 1 .*• 
pfrmlulici!  .He]  *1'  -•  l V*-  «Jy  blgli  i-l.iiluH  **f  tin*  ln*val 

• il'-civ.it"iyr  i In  "iiwii-l^— |m  n iviulimutl  up  l" 
tin- I'Ti'sent  tin.'- alii  1 b-v*  bn-ii  fiiind  t xri«dhigh 
appropriate : I 'J  -plait"  vnlnm*  - "f  Uu-ob«*viilioii« 

• 1 *.r»  < hlain*  *1  have  I nan  primal,  i l-lth  is  ?mw  in 
I'Tivrn  jj*;  nl  llio  pn-H  : mu l lliv  rvmwu.  it  is  t 
I»<»p-d,  will  jn-vi  r ho  given  v.j-  *•  l..ng  a-*  the  natinri 
cultivate*  ••MK  l AstTOlinjuy  ; the  lin  ,-t  prv*  iuim 
f"Uiulalii*ns  *d  which  finMc.-t  I'  th*-  -•  mm-rs,  in 


lin-  dynamic*  of  the  xbirry  lieaveim,  may  Ik*  <*in- 
<i*!"iitly  ux  peeled  tu  he  Lima  fumiahod,  ilhiwlraW 
utul  frtrvngtluned  its  geiivrutinn  after  goacraliuti 
uf  iitmtrvrTA  away. 

f».  ( '"tncidenlly  huwivi-r  both  with  the  ahovo 
work,  aijil  pome  "ther  plu!*eii  of  U3cfuincsMi  U»  th* 
roiuiuiinity  which  may  Im?  gathoivsi  from  th©  pre- 
n* -nl  and  picvioua  |{"i»*iTt.-s4  n tin-  cmploiiTnenU  of 
llu  ruin  nt  y<  ntv.-  the  |>n  •‘vnt  1 Kivctor  lwi«  aimed 
id  ml  i ml  living  certain  extm  Meridian  uhecnatiodi 
"I*  i nmio  Hj*  i-ial  and  ••xj**-nui"ijta]  charueUT  ns 
put  "f  litii  rule  uf  duli.*,  F«r  if  wmc  of  thee* 
additi  iml  n ^.arches.  nine  or  discriminating 

a character  that  tlu-v  n juin*  to  he?  followctl  up, 
not  on  the  t'ah-.n  Hill  n«>r  in  any  poithm 

id  our  i "Id  and  cl-mdy  high-latitude  part  of  the 
X"il!mrn  I teiiLi-phin?,  hut  hv  "*-<;LijLiti;il  i'X]<^li- 
tiniiA  t"  in**re  S.iutln  m.  favmi ruble  and  eomctuiw® 

; vv*n  diMnnt  it'gi"tu>  I'  the  Earth’s  surface,— ho 
I'liiiM'lt  i^<  lhal  hie  fotvi-d  livn-iv<hli‘lM’t‘  at  liis  01»* 
H-ivaloiy,  a diawVaik  him  wln-n  at  homt, 
unknown  am  -ill  tin*  other  ]>nl*lic  Otacrviw 
| turns  of  the  i "linin’,  — Ik*suIc4  the  damp  and 
| iu>nkin"v«  nl  ils»  eitnutiuh  tvt-n  at  the  l«t, — 

I jMiint-  him  - nl  j*iv  c ti-.im-ntlv  as  the  one  uf  all 
1 i it  hr  r*  of  tli"  Idilish  pTufr.'winnal  a^tnimnucr?  t*» 
In:  ehargid  wjih  Ihc  duly  of  nilti voting  “fa*n* 
p ititir."  a-  w.  II  a>>  “ putionwy/*  a-*:txiaoniy.  And 
wliil  - the  gr*ah  r p irl  • f the  Fdinhurgh  A<tnno- 
iiH’t's  ul^-n  i*li"n.-«  ni- iv  still  have  to  hi*  mado  at 
In-ni**.  and  fin*  iirr.mgeiiM'tils  of  the  Oh»-rvatory 
-lioidil  K*  kui'Ii  as  t • farililati*  them  there  to  th© 
ill  most  pi *o-i hie  «h  go -i*.  ll»  n*  sliould  yet  l*e  m- 
trifhn-i  d a • «*rUiit  power  uf  adn]>lulion  iu  any  new 
eXtia-ineridian  in-lTUiiicnt  for  lvtng  wpaniud 
i-adly  into  it-*  nimpomnt  ]»:iit^.  lr.innjK.rtcd  vritli 
MilVty,  ami  n*ui--i-ti*d  with  facility  in  an  intindy 
iliJfetvlit  I it i tilde. 


HtTLIUN^. 

In  I lie  course  <«f  the  past  year,  tin*  principal  featim*  1»»  l»e  not  icc^l  touching  the 
liuildiugs  :uk1  jLi-iwral  ojiTuiiustsmcis  of  tin-  ( iKstrvntory,  lias  Iica-ii  tin-  lute  happy 
i iurving  out  liy  11. M.  Goviriumuit  of  tin-  lung  <lcsiiv<l  and  im[iortant  .n-lK-mr-  of  an 
Antrouwnera  liuu*.-,  not  only  with  supjjk-mcutary  moms  for  Olworvntory  purposes, 
l>ut  so  much  nearer  to  tin-  Observatory  than  was  the  Iasi,  house,  as  utmost  to  remove 
fiu"1  this  Observatory  a grave  disability  under  which  it  lms  always  hitherto 
a loured,  us  compared  with  every  other  similar  establishment  both  in  this  and  other 

countries,  viz.  the  distance  of  the  astronomers  residence  from  the  scene  of  his 
labours. 

t only  has  this  improvement  enabled  the  astronomer  to  spend  u greater 
part  t,  every  ‘>4  hours  at  the  instruments  and  in  the  computing  room  than  during 
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IK?  there  has  l*en  wakened  up  among  old  friends  of  the  Observatory 
1 of  Astronomy  in  Scotland,  a fresh  interest  in  the  establishment,  with  increased 
confidence  in  it*  future  usefulness  and  prospect*  of  permanency  ; generous  and 

3 t T;  W,'k'!‘  1U,VC  *****  ,he  of  several 

UabU'  b«9‘a  a'*<1  ongravcsl  portraits  of  some  of  those  worthy  men  who 

- ur  ns  Members  of  the  late  Astronomical  Institution  of  Edinburgh,  were  50  yearn 
ago  the  .n,e  and  original  foundera  of  this  Ol*erv.tory,  then  a private  one.  and  ,» 

owino  t, TST  7 8‘",K‘  •#'"****  exertions  in  their  day  it  is  now 

oumg  that  Wmburgh  possesses,  and  has  possessed  for  the  last  37  years  a per- 

mauent  Government  establishment  for  prosecuting  the  most  ancient^ yet  still  the 

mil  t vigorous  anti  ntivanciug,  of  all  the  sciences. 

lh.  se  characteristic  and  with  us  historical  and  professional  works  of  art,  1 have 
la  reforc  thought  ,t  my  duty  thankfully  to  receive  in  the  name  of  the  R.  Observatory 
Edinburgh  ; ami  projsxse  to  mount  them,  when  the  furnishings  and  fittings  „re  eon,-' 
pe  t.l,  in  the  large  room  of  the  new  house  appropriated  to  observatoiy  purpose*,— 
where  I trust  they  may  eventually  become  the  nucleus  for  attracting  still  further 
memorials  of  all  those  men  who  have  in  any  way,  whether  in  earlier  or  later  times 
aided  in  promoting  Ihe  progress  of  Astronomy  i„  Scotland. 

In  ApjH-ndix  1.  p.  16.  is  contained  a list  of  the  presents  thus  received;  while 
I late  I,  originally  prepared  to  illustrate  the  situation  of  our  rock  thermometers 
which  are  alluded  to  farther  on.  will  give  a good  idea  of  the  relative  position  of  the 
Observatory  and  its  new  appendage,  the  house  No.  15  Royal  Terrace. 


Instruments. 

V ttlmi  the  ]»ast  few  days  Parliament  has  promptly  ratified  the  proposal  at  last 
set  before  it  by  H.M.  Government  aud  fulfilled  the  earnest  recommendations  of  this 
Boanl.  repeated  through  20  years,  by  granting  the  sum  required  for  supplying  the 
Royal  Olwervutory,  Edinburgh,  with  the  cheapest  possible  form  of  Equatorial  com- 
patible with  the  optical  power  aud  mechanical  fittings  considered  necessary  in  the 
present  day.  J 

1 am  not  yet  aide  to  state  the  precise  manner  in  which  all  the  details  of  the 
work  will  be  settled ; but  Mr  Mathcsou,  Local  Superintendent  of  H.M.  Office  of 
Works,  who  has  already  brought  to  a happy  issue  so  many  other  examples  of  varied 
aud  difficult  structure  required  about  this  Observatory,  will  have  u general  super 
iutendeuce ; and  Mr  Howard  Grubb  of  Dublin,  who.  with  his  eminent  father  Wore 
him.  has  deservedly  obtained  a World-Wide  lame  for  equatorial,  will  be  the  artist 
chiefly  relied  on,  and  is  to  visit  Edinburgh  on  August  3d  to  commence  operations. 

Iu  the  meanwhile  our  proceedings  in  the  Observatory  have  been  much  directed 
to  clearing  off  arrears  of  past  work,  both  as  salutary  in  itself  and  bigldy  expedient 
before  commencing  with  a new  instrument. 


i:  He! 
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Personal  Staff. 


\t  the  lime  of  t Ii<>  piv^  nlntioti  of  last  year*  lieport.  I was carrying on  the  duties 
..)  tin1  Observatory  aid'd  I v a sluj^k*  assistant  only,  In-  luring  however  the  long 
a | • | minted  anil  miirli  « xperieinvd  I’irM  Assistant.  Mr  Alexander  Wallace,  M.A.  Rut 
»|iihiIv  thereafter,  II. M.  Government  allowing  the  neeessary  fumU,  Air  John  Walter 
N’i.  hol.  ^Iii'iigly  rironmietid.d  from  I lie  Natural  Philosophy  l.aboratory  by  Prof.  Tait, 
w.i>ougao<  il  as  a tenijiirurv  *»  eoii'l  Assistant  ; :nnl  has  neijuitied  himself  so  admirably 
tin mn.  lhal  sifter  pissing  tw<i  .~| .1  i-inl  < s.iie.inntioiis  before  the  Civil  .Service  Comrais- 
-i.iiii  i>,  .mil  uinleigoing  with  eieil.i  a still  further  proliatioti  of  <>  uioiitlis  in  the 
olo.-rvnroiT.  In-  ha.’  .il  length  bu  n pevtnain  titlv  n|i]ininteil  by  II. Al.  Home  Office. 

S line  | ii hi ions  of  the  year  liras  i U|imi1  have  Ison  rather  interfen.il  with  by 
nintliis  not  of  the  nature  nt  astronomical  observation  (tin;  official  letters  relating 
|i.  1 In*  ease  nf  ihe  Seeiu.il  .Wb-tniit  ah>tie  amounting  to  no  fewer  than  32); 
Inn  !>•  vertlieh  s.<  sii  .•x.  nijilarv  ha*  In  vii  the  attendance  and  unwearied  the  labours 
of  In  a h assistant  s win  never  present,  by  night  a*  well  as  by  day  and  through  both 
a niii  r amt  summer,  that  a larger  unmuM  of  useful  work  has  luvn  accomplished  on 
the  whole  during  the  last  12  months  than  in  almost  any  previous  year;  and  has 
U en  distributed  a-  follows. 


• it  the  I run  sit  Instrument.  Therewith  the  true  local  time  ha.s  been  daily  obtained, 
then  rediiecd  to  Greenwich  time,  ami  disseminated  through  the  eity  partly  hy 
aid  of  eleetrie-eoiitfolleil  eloeks  and  part ly  bv  tile  two  simultaneous  signals  of  time- 
ball  and  tinie-guu, 


iM'iaisional  fnibirc  of  one  of  the  military  fuses  employed  in  igniting  the  powder,  and 
that  sui  li  faults  would  lie  greatly  diminished  if  the  gun  were  to  be  supplied  with 
two  touchlmlcs,  two  fuses  each  day,  and  the  oleetrh-eloek  enabled  to  pull  them  both 
at  tlm  same  instant. 


OiTTi'i;  W'oiik. 


1 Inler  this  head  may  he  group  d,  ///  our  Time  services  to  the  public,  and, 
see"  111 1 1 if  the  Abte.  irnlogiial  e.ileulati' m>  for  i lie  Registrar  General  of  Births, 
1 tenths,  and  Marriages  in  Scotland. 


(1)  < \t  tin ■ Tniif  .«ej'e,ci.v.  To  this  end,  uninterrupted  observations  of  Clock-stars 
have  been  kept  up  throughout  tlm  year,  together  with  examinations  of  the  position 


*>t  the  latter  method  1 reported  last  year  that  the  only  prnelieul  defect  was  the 


I h . ?*  i rotary  to  the  Board  having  been  instructed  thereon  to  write  to  the  General 

11  m"  ^ie  l^3lfict,  recommending  such  alteration,  that  eminent  officer 
graciously  comnhr.it  - „..j  ...  •.  „ . . . 


Di 
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gratifying  to  all  concerned  For  though  in  the  year  extending  from  June  1,  186Q 
to  June  1,  1870  under  the  old  regime  of  firing  with  a single  touchhole  and  single 
fuae,  then-  were  no  less  than  twenty  cases  of  mis-fire,  with  their  consequent  days  of 
no  gun  signal  to  the  city  and  surrounding  country  j yet  from  the  4th  of  October 
1*70,  when  the  new  double  method  came  fairly  into  operation,  up  to  the  30th 
of  June  1871,  then-  has  not  been  a single  case  of  failure.* 

The  only  improvable  feature  now  left  outstanding  for  consideration,  is  the  weak- 
ness of  the  sound,  on  days  of  N.  East  wind,  over  important  parts  of  the  city  and 
especially  m the  direction  of  Leith  and  it*  valuable  shipping  interests,  a matter 
whirh  an  increased  charge  of  powder  would  at  once  tend  greatly  to  ameliorate-  and 
might  easily  lie  compassed,  for  while  the  Time-Gun  receives  now  only  3 lbs.  of  powder 
IR-r  day,  the  guns  employed  on  the  same  battery  in  the  Castle,  when  ordinary  mili- 
tary salutes  are  being  fired,  receive,  it  is  said,  8 It*,  each  for  every  charge. 

Ttute  services  abroad.— The  populous  and  rapidly  growing  city  of  Cincinnati  in 
America,  as  represented  to  us  by  the  Uonblc.  A.  S.  Gosbom,  President  of  the  City 
Council,  and  Prof.  Cleveland  Abbe,  Director  of  the  Observatory  there,  having  deter- 
mined to  disseminate  the  true  time  to  their  citizens  nearly  on  the  Edinburgh  plan,— 
have  applied  first  to  Messrs  Ritchie  A Son,  clockmakers  here,  to  make  them  both  a 
governing  Mean-Time  Clock,  fitted  with  one  of  Mr  Song’s  Edinburgh-invented 
adjustors,  and  a large  clock  with  four  faces  to  be  thence  controlled  and  to  ring  electri- 
cally all  the  fire-bells  of  the  city  nt  one  o’clock  exact,  besides  showing  the  true  time 
accurately  to  the  fraction  of  a second  both  day  and  night ; and  secondly  they  have 
written  to  me  as  Astronomer-Royal  for  Scotland,  to  receive  the  docks  into  the 
R.  Observatory  here,  and  test  their  performance  before  being  sent  to  America. 

As  the  citizens  of  Cincinnati  are  evidently  most  anxious  for  the  work  to  be 
exemplary,  and  other  cities  in  the  far  West  are  already  waiting  to  see  the  result  of 
the  movement  made  at  Cincinnati,  I have  thought  it  right  to  promise  my  best  ser- 
vices in  the  cause,— and  Mr  Ritchie  informs  me  that  the  clocks  will  be  ready  to 
undergo  their  astronomical  trial  in  about  three  weeks. 

(2)  Of  the  Meteorological  Office  mrk  The  computation  of  the  bidinrnal  obser- 
vations made  at  55  stations  of  the  Meteorological  Society  of  Scotland  and  the  exhibi- 
tion of  the  results  for  each  station  and  also  for  the  whole  country  every  month  and 
every  quarter,  in  the  several  forms  required  for  the  Registrar-General  of  Births, 
Deaths,  and  Marriages  in  Scotland,  has  been  carried  on  unfailingly  as  usual ; and, 
although  with  some  external  aid  of  an  interesting  character,  has  consumed  a very 
large  portion  of  our  time ; in  fact  but  for  the  persevering  conscientiousness  with 
which  both  the  Assistants  have  discharged  their  duties  at  all  seasons,  it  could  not 
have  been  kept  up. 

* On  the  first  of  July  there  wn*  at  hut  a case  of  no  gun  fire,  but  it  was  not  the  fault  of  the  fuses, 
or  of  Any  part  of  tho  military  armngvmonU. 
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Si t i:\tifil*  Work. 


Tins  divide*  itself  into  two  kinds.  tin-  Regular  ami  the  Occasional. 

(1)  Tin?  Regular  hiicntific  work  of  the  Edinburgh  Olaervatory  i«  the  determinu- 

of  dll'  absolute  places  of  stars  with  liotli  Meridian  Instruments. 

( Ibscrvnt  ions  of  ibis  nature  having  much  accumulated  on  our  hands,  we  had 
already  lurned  our  attention  to  tin-  computation  of  them  tit  the  time  of  last  year’s 
Report , and  lxiug  soon  thereafter  granted  leave  hy  Government  to  begin  the 
printing  of  a new  volume,  the  |?Uh  of  the  series,— we  have  been  carrying  on  com- 
I ml  aliens  and  pres*  tvaduigs  ever  shier  ; and  with  this  result, 

A.  The  Transit  oh*  rvatioiis  are  completely  redueed  from  lNiiU  to  ISH8. 

|!,  The  Mural  t'irrle  observations  troni  isiio  to  1 stls. 

(’,  The  Annual  f'at.ilogiies  of  <tar  mean-places  with  Imlh  instruments  are 
prepared  from  lMtn  to  I s it 

I).  The  printing ol  the  above  has advatieed  from  istinto  l Silt,  and  altogether  3att 
• jUalTo  pages,  elijetlv  numerical,  have  been  printed  oil. 

i >n  completing  the  sejuvate  star  catalogues  up  to  1 SOU,  l have  it  in  view  to 
prepare  a collective  catalogue  of  the  whole  ul  the  stars  observed  at  the  R.  tlbscrva- 
tory,  Edinburgh,  since  its  enrhe-a  days  of  lull  scientific  activity,  viz.,  from  1 8.14  to 
) Kli'.l ; and  to  employ  saeli  a catalogue  largely,  if  not  eidetly,  in  improving  the 
aeeuraev  of  tin'  IraK  Imperial  stellar  Catalogue  prepared  by  the  late  ever  to  be 
lamented,  and  iiicompnruhlc  book-keeper,  si  to  speak,  of  the  Stars,  frauds  ltaily, 
and  published  by  the  I’ritisli  Association  for  the  advaneemetlt  of  Science  in  IS45, 

A certain  little  practical  ditliculty  is  indiH-d  imjH'ding  our  way  in  this  matter 
just  now.  as  1 may  mention  at  the  meeting. 

Occasional  Scikstific  Work. 

Under  this  head  cotue  several  subjects,  often  of  a very  special  and  for  the  time 
of  most  engrossing  character  . and  first  amongst  them  I should  mention 


In  last  year’s  report.  I noted  having  reduced  the  whole  series  of  I hears  invaluable 
observations,  made  here  between  lSdT  and  18)19,  on  a uniform  plan,  and  having  sent 
them  on  2nd  March  1870  to  the  Royal  Society  of  London  in  a condensed  form  and 
with  ,m  accompanying  discussion  I with  on  the  suprn-iuinual  cycles  of  temperature 
which  they  clearly  evinced,  and  their  relations  with  the  somewhat  similar  cyclical 
changes  in  the  Sun’s  spotted  surface. 


Although  nothing  but  an  abstract  of  that  paper  to  the  extent  of  a few  lines  Las 
been  published,  after  its  reading,  by  the  said  Society,  several  persons  in  different 
parts  of  the  world  have  opened  up  correspondence  with  me  about  it ; while  two 
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rr*  ““»“»■ '«  of  Uw»  being  Mr  Store  the  ne«ly  A.tro»„„er 

Rojal  at  the  Cape  of  Good  Hop,  and  the  other  Mr  Cleveland  Al.be,  Director  of 
the  Cmcmnati  Obaervatory.  have  since  then,  but  it  is  believed  quite  independently 
published  similar  deductions  touching  the  earth  temperatures  in  reference  to  sun- 
spots; Mr  Stone  baaing  on  .30  years  of  South  African  temperature  observed  by  his 
indefatigable  predecessor  Sir  T.  Mnelear;  and  Mr  Abbe*  on  CO  years'  temperature 
observed  on  the  elevated  station  of  the  Hohenpeisaenborg  near  Munich,  under  the 
superintendence  of  Dr  Lnniont,  the  Bavarian  Astronomer  Royal;  nil  three  parties 
using  t le  some  famous  series  of  oli*-rvntion»  of  sun-spots,  os  made  by  M Schwabu 
and  discussed  by  Prof.  Wolf.  More  recently  still  a skilful  Canadian  writer,  basin* 

t!"'  ™,u"w  oftho  Toronto  Observatory  for  many  years  past,  considers  that  he 
has  established  a connection  between  the  amount  of  annual  rain-fall  there  and  the 
sun-spots ; and  of  these  again  with  the  periods  and  dates  of  several  interlacing 
Streams  of  circum-solar  meteors.  And  within  the  last  three  days  the  learned  Rad” 
chile  Astronomer  announces  in  a printed  Report,  that  the  mean  azimuthal  direction 
of  the  wind  at  Oxford,  rigorously  computed  from  automatic  reconls  during  the  last 
eight  years,  varies  year  by  year  through  a range  of  58r'  on  the  whole,  between 
maximum  and  minimum  of  visible  Sun-spots;  the  tendency  of  the  wind  to  a 
Westward  direction  increasing  with  the  number  of  spots. 

These  results  touch  closely  on  the  hops  of  physicists  to  render  Meteorology  more 
of  an  exact  Science  by  getting  at  its  COsmicol  relations.— but  they  also  touch  equally 
close  on  another  pint  where  the  highest  science  is  at  present  completely  dumb, 
although  too  it  is  the  very  pint  where  the  utmost  amount  of  benefit  might  lie 
< onferred  on  the  largest  numliers  of  the  people  ; viz.,  some  approximate  indications 
of  the  character  of  the  seasons  for  a year  or  two  beforehand  ; or  indeed,  very  much 
as  1 did  make  a first  attempt,  for  the  two  winters  of  1870-71  and  1871-72,  in  the 
ppr  sent  to  the  R.  Society  in  the  spring  of  last  year. 

How  intimately  the  well-being  of  the  por  generally,  as  well  as  of  the  agricultural 
classes,  depuds  on  those  characteristics  of  weather,  which  no  scientific  Society  can  at 
present  foretell,  and  no  Ministry  prevent  in  their  destructive  effects  to  the  national 
revenue  when  they  do  come,  the  following  letter  may  serve  as  a better  example 
than  anything  that  I could  prepare  on  theory  alone. 

•*T,.  <■  r>:  ■ o -.1.  T-  „„  , , „ ” Webb’s  Green,  Halt*  Owen,  12th  June  1871. 

To  C.  Puun  Smyth  Esq.  Edinburgh.  Copy. 

“ Sir,— I am  a reader  of  Chambers’  Journal  and  a farmer  of  some  600  ueres.  In  the  publi- 
cation of  Messrs  Chamber*  I read  that  you  bad  expressed  an  opinion  from  certain  observations  you  hiul 
made  that  the  lato  winter  would  bo  very  severe.  For  the  general  run  of  weather  prophets  I have  verv 
little  respect ; but  every  respect  for  opinions  that  arc  the  result  of  scientific  induction. 

“ Consequently  1 conducted  my  fanning  operation*  with  due  regard  to  your  prognostication,  and  as 
the  result  has  been  a profit  to  me,  I write  to  thank  you.  Gratitude  ha*  been  defined  as  ‘a  lively  sense  of 
favour*  to  come’  and  from  that  view  and  in  consideration  of  the  present  weather  if  you  could  give  me  your 
opinion  of  the  weather  that  you  think  likely  to  prevail  for  some  time  to  come  I should  feci  much  obliged. 

“ 1 lmTC  not  troubled  you  with  this  epistle  entirely  from  s selfish  point  of  view,  for  betides  being 
a farmer  I am  unfortunately  an  employer  of  a very  underpaid  class  of  workmen,  hand  rail  makers. 

Mr  CIcvelnndAblte  s conclusions  were  published  by  him  in  the  July  number  of  Silliman’s  American 
• ourual  for  1870,  or  only  four  months  after  the  communication  of  my  paper  in  Loudon ; his  calculations 
having  been  commenced  in  18CQ.  as  indeed  mine  had  lawn  also. 


I!  U)l> 
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Now  Hint  stocks  of  wheat  on-  i-xhausUd,  uu-at  is  a luxury  to  which  railora  cannot  aspire  ; and  if 
the  nwKin  conlimiiw  uiiRenial,  lx-fov  the  harvest  of  1872  there  may  be  absolute  scarcity  of  bread.  1 
want  to  net  op  " fund  for  emigration,  but  if  you  could  give  me  any  infoniialtou  as  to  the  probiibilitios  of 
eeason  that  would  dispel  my  gloomy  anticipations  for  next  winter,  1 should  rejoice, — I uiu,  Ac.  Ac. 

(Signed)  “ Tuouas  Bissxtn.'' 


l)ut  I lmvc  Hu  little*  desire  1o  incur  rcHjmnsiliility  for  any  weather  predictions, 
that  1 gladly  seize  this  opportunity  of  laying  the  lending  particulars  of  the  post  ob- 
servations In-fore  the  Board  in  a convenient  graphical  shape,  as  in  Plates  2 to  5 of 
the  Report,  hut  Nos.  1 1 and  15  of  the  volume  ; and  on  which  1 will  merely  make  the 
following  explanatory  remarks : — 

1.  The  most  striking  and  positive  feature  of  the  whole  series  of  observations  is 
the  great  heat-wave  which  occurs  every  eleven  years  and  a fraction,  and  nearly 
coincidently  with  the  beginning  of  the  increase  of  each  sun-spot  cycle  of  the  same 
eleven  year  duration.  The  last  observed  occurrences  of  such  heat-wave,  which  is  very 
short  lived  and  of  a totally  different  sIkijm'  from  the  sun-spot  curve,  were  in  1834'S, 
184G4, 1857*8  and  18G8*S;  wheneo,  allowing  for  the  greater  uncertainty  in  the  earlier 
observation,  we  may  expect  the  next  occurrence  of  the  phenomenon  in  or  about  1 S80'0. 

2.  The  next  largest  feature  is  the  extreme  cold  close  on  either  side  of  the  great 
heat-wave:  this  phenomenon  is  not  quite  so  certain  as  the  heat-wave,  partly  on 
account  of  the  excessive  depth  and  duration  of  the  particular  cold  wave  which 
followed  the  hot  wave  of  the  peculiar  season  of  1834-8.  That  excessive  cold  period, 
marking  ns  it  did  the  several  successive  years  183G,  37,  and  38,  w;ts  however 
apparently  a rare  consequence  of  an  eleven  year  minimum  occurring  simultaneously 
with  the  minimum  of  a much  longer  cycle  of  some  40  or  more  years  and  which  has 
not  returned  within  itself  since  our  olwcrvations  began.  Depending  therefore  chiefly 
on  our  later  observed  periods  or  from  1840  -1  to  1857‘8,  and  from  the  latter  up  to 
1868'8,  wo  may  perhaps  be  justified  in  concluding  that  the  minimum  temperature 
of  the  present  cold  wave  was  reached  in  187TI  ; and  that  the  next  similar  cold 
wave  will  occur  in  1 878*8. 

3.  Between  the  dates  of  these  two  cold  waves,  there  are  located,  according  to  all 
the  cycles  observed,  even  including  that  earlier  one  otherwise  exceptional,  3 moderate 
and  nearly  equidistant  heat-waves,  with  their  two  intervening  and  very  moderate 
cold  waves,  but  their  characters  arc  quite  unimportant  as  compared  with  wbat  is 
alluded  to  under  heads  1 and  2. 


Aurora  and  Faint  Light  Spectroscopy. 

The  fine  open  views  of  the  Northern  sky  commanded  by  the  upper  flat  of  the 
new  Observatory  house,  induced  me  last  winter  to  make  up  a kind  of  spectroecojie 
adapted  to  observe  the  Auroras  which  were  then  so  frequent. 

Having  no  funds  strictly  for  the  purpose,  the  instrument  was  a rough  affair 
and  not  to  be  compared  for  n moment  to  those  magnificent  examples  now  possessed 
by  almost  all  spectroscopists  in  the  South,  through  aid  of  Government  grants  or 
wealthy  Central  Societies.  Yet  it  enabled  me  to  bring  out  some  particulars  touching 
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the  spectra  of  Aurora,  Zodiacal  Light,  Twilight  and  Solar  Corona  which  I had  not 
seen  mentioned  before ; and  as  they  promised  to  lie  useful  points  to  attend  to  in 
future  Eclipse  observat  ions,  1 sent  a paper  on  the  subject  on  the  30th  of  May,  in 
preparation  for  the  meeting  to  be  held  in  the  beginning  of  June,  to  the  R.  Astro- 
nomical Society,  London,  where,  as  it  had  been  announced,  astronomers  are  already 
consulting  over  the  steps  to  be  taken  at  the  coming  eclipse  of  next  DecemWr. 

The  paper  does  not  seem  to  have  been  read  at  that  meeting,  or  otherwise 
published  ; but  for  Edinburgh,  it  may  be  of  interest  to  uotice.  that  I made  my  chief 
referring  spectrum  in  all  the  above  observations  the  carljo-hydrogvn,  or  perhaps  more 
appropriately  to  be  called  m ehjlene,  lines  seen  in  the  blue  base  of  Dame : a »{>ectruiu 
with  which  Prof.  Swan,  while  still  residing  in  this  city,  made  his  name  so  indelibly 
connected  in  1856  by  prism  measun-s,  pronounced  since  then  to  be  classical  for 
their  accuracy,  though  performed  long  licforo  sjieetrocieopy  had  become  known  to 
the  public;  and  which  lines  he  then  hoped  would  lie  used  some  day  as  nn  astro- 
nomical reference.  Now  then,  they  have  not  only  become  so,  to  a moderate  extent, 
in  my  hands ; but  the  one  chief,  most  eminently  characteristic,  and  almost  only 
line  in  the  spectrum  of  the  ordinary  celestial  Aurora,  or  the  line  with  wave-length 
5579,  is  found  to  coincide,  as  exactly  as  my  imperfect  apparatus  enables  me  to 
judge,  with  the  second  line,  ami  that  a very  distinct  one,  and  equal  in  brightness 
to  the  first  line,  in  the  citron-band  of  this  interesting  carbo-bydrogeu,  or  acetylene, 
flame.  The  coincidence  is  indeed  something  so  near,  if  not  alisolutely  exact,  that  the 
|MMition  of  the  spectrum  place  of  that  celebrated  Aurora  line  is  now  reduced  from 
the  difficulties  of  absolute  measure  through  all  spectrum  space,  to  the  micrometric 
ascertainment  of  an  exceedingly  small  interval  between  itself  and  a standard  ter- 
restrial chemical  line  always  at  hand  : a line  moreover  charmingly  sharp  and  well 
defined  with  a narrow  slit,  and  presenting  to  the  observer  only  a differential  task, 
like  that  of  close  double  star  measurement  in  extra-meridian  astronomy. 

Si  x Spectroscopy. 

When  by  dint  chiefly  of  my  own  hands  and  labour,  and  with  certain  parts  skilfully 
furnished  to  me  by  Mr  James  Bryson,  optician  in  Princes  Street,  the  above  faint-light 
spectroscope  was  at  last  made  up,  I presently  turned  it  to  the  Sun, — in  order  not 
only  to  repeat  certain  observations  of  my  own  in  1856  on  the  Peak  of  Tcncriffe.  tin- 
priority  of  which  has  not  lieen  generally  attended  to  by  modem  writers  on  spcctro- 

scopy,' but  also  to  establish  the  equally  decided  priority,  and  for  an  earlier  date  still. 

of  the  late  Principal  James  David  Forties  touching  the  eoloure  of  the  spectrum  of 
aqueous  vapour,  and  its  application  to  certain  meteorological  questions;  a most 
important  physical  discovery  in  its  day,  and  by  the  most  eminent  physicist  os  well  as 
exact  experimenter  Scotland  has  ever  produced,  but  which  seems  to  have  dropped 
out  of  notice  in  quarters  where  it  should  never  have  been  forgotten. 

A further  account  of  this  case  will  therefore  be  found  in  Appendix  II.  p.  18  to 
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•j:5,  ns  vv,  \l  !I<  a graphical  representation  in  plate  8 ; consisting  indeed  merely  in  eye 
ski'ii'lien.  .111.1  tie  r,  fun-  ..lily  to  l»-  fully  trusted  for  the  leading  features  of  the 
sinoii/’  )'  lines  ; Inti  tins.-  . .Hitniiiiii^  some  most  remarkable  points. 

M t:Ti:>>i.i«;i<'.\L  fnjtBF-si'ONUKXCE. 

lit  i In-  ori.*iii.l  >| >v  »f  my  ll'  p-.i't  of  last  year,  I had  the  honour  of  laying 
net'ir, • the  l!.,;.i.l  wl.ii!  1 • i.hsi.).  ivl  lo  he  a matter  I, "ill  of  ilnty  in  me  to  represent, 
r.ii.i  "I  p,'iitj:r  know  I'  dge  gut  uni  Iroin  my  professional  point  ol  view  to  net 
f'.nl'i,  -i< .iiihiiig  the  < \hteiiee  of  mi  international  association  of  most  questional »1«* 
eliar.ieli-v.  iHtiv.lv  ,,ig:mi/.iug  at  that  tine  in  Luinlmi,  1‘aris.  ami  Berlin,  anil 
adopting  ih,.  Fivmh  m.  ni.  al  system  iw  a powerful  ami  suitable  means  for  liegintiiug 
I1.,  removal  ■ if  national  l».un<lari< s in.  I the  rooting  up  oftru.lilion.il  In-Hots. 

\ii,1  wli.it  has  be, at  the  history  "I  tin-  present  year  thus  far  ! 

Thai  s..j!ie  ,.f  1h<i>e  v.-rv  lin  n,  mi, ler  the  name  of  ( '..niinunists,  have  broken 
forth,  arille.l  1 II  it  1.  iiiili  ill,1  in, 'liv  an, 1 the  tin  t ii<  :il  chronology  of  the  first . French 
re  V' , In  I i"ii,  wile  h al  „ 'IhLi.s  (he  syslein  ,,f  the  Christian  era  as  well  as  the  week  of  * 
lavs:  mid.  though  the  ralainily  just  accomplished  has  talh-u  clmlly  "ii  1'aris,  there 
•iiv  entangli  itieiiis  of  the  now  universally  recognised  h<t<  ritati'.Hdie  ami  threatening* 

of  a Servile  war  urn,  whieh  , ,u r u,  wspapers  are  daily  discovering  l<,  he  move 

serious  I, »ih  lor  I.  ,ii, Ion  mn l the  European  capital*  generally. 

la  sliorl.  this  '.[lies' i* ,n  ,>t  .Metrology,  win  r-  in  "oee  ot  our  Philosopher*  are. 
strang.-  I,<  v,  because  of  course  from  totally  opposite  reasons,  at  ,ui,:  with  the 
Communists,  is  intieli  more  momentous,  entangle,!  and  ilillieiilt  for  all  humanity. 

I halt  lias  hitherto  l„vn  suspected  by  the  l'ul  >li<  ; — while,  l,y  tin*  Grace  of  God  ami 
ihe  lint  u re  of  thing*  beyond  human  < outro),  ,-lear  insight  into  I lie  deep  foundations 
of  the  .subject  app>  rlniii.-i  perhaps  more  t<>  Astronomers  than  to  any  other  class  of 
men;  wherefore  I mill  in  England.  Frame,  llussia  and  some  oilier  countries,  their 
respective  I'euirul  astronomers  have  he,  n appointed  long  since  to  the  chief  charge 
of  their  Hoards  or  Ollices  for  Standards  <>f  Weight  and  Measure. 

For  this  reason  perhaps,  though  I haw  no  such  express  appointment  or  responsi- 
bility, 1 have  yet  had  the  honour  of  receiving,  unsought,  several  communications 
tomi  America, — where  French-metrical  agitators  had  a few  years  ago  almost  com- 
mitted that  gival.  people  to  heedlessly  adopting  the  metre  system;  and  these 
American  communications  slow  most  clearly,  that  their  native  Anglo-Saxon 
imputation  is  now  largely  awakening  to  the  priceless  import  of  national  metrology 
aud  the  pveciousness  ol  the  gift  of  hereditary  standards  ; while  it  is  further  reprint- 
ing and  extensively  distributing  the  masterly  re]M,rt  mi  Weights  aud  Measures  by 
their  late  most  eminent  statesman,  and  excellent  example  of  a thorough  matt  in  every 
sense,  John  Quineey  Adams. 

A copy  „f  that  Report  sent  to  myself*  1 have  carefully  read  and  admired  for  its 
i l.i  .U  call^l  The  Metrical  System,"  by  I’rof.  Charlt*  I tevies,  New  Y„rk. 
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wonderfully  powerful  judgments  on,  and  rather  stem  condemnation  of,  both  the 
French  metrical,  and  the  modern  English,  metrologies,  as  well  as  for  its  almost 
intuitive  and  most  sympathetic  knowledge  lioth  of  the  moments  of  man  and 
the  necessary  characteristics  of  whatever  shall  be,  or  will  be  enabled  to  become, 
the  Metrology  of  the  future,— -for  some  large  improvement  on  the  present  state  of 
things  in  all  countries,  its  author  is  confident  must  and  will  appear  before  long  for 
the  benefit  of  suffering  humanity ; and  ho  even  sketches  some  leading  principles 
which  the  system  will  jnisscss ; or  indicates  a system  with  earth-globe  commensur- 
ability  something  like  the  French,  but  more  resembling  in  its  units  and  standards, 
the  old  Anglo-Saxon  weights  and  measures,  especially  in  their  eminent  suitability 
for  the  ]*oor,  the  weak,  the  little-educated,  who  still  unhappily  form  the  mass  of 
the  population  of  every  nation  : and  though  J.  Quinccy  Adams  has  no  distinct  idea 
how,  or  whence,  or  when  exactly  such  a perfect  system  is  to  arise  he  advises  his 
countrymen  to  trail,  keeping  true  to  their  hereditary  metrology  meanwhile  until 
the  thing  so  desired  shall  be  manifested.  In  our  own  country  the  title  of  a Bill  to 
1m'  brought  before  Parliament  during  the  present  session,  evinces  little  of  the 
information  and  none  of  the  faith  of  the  great  American  statesman  ;*  but  Metrical 
agitation  has  la-gun,  is  even  rapidly  increasing  and  its  subject  has  been  pronounced 
to  be  inferior  in  importance  for  human  civilisation  only  to  religion  aud  language. 

Out-turn  or  Work. 

Several  additional  subjects  of  observation  to  the  many  here  touched  on,  have 
been  asked  of  this  Observatory  within  the  year  ; but  we  have  either  had  uo  spare 
time  to  attend  to  them,  or  no  money  to  procure  the  requisite  apparatus ; while 
in  some  instances  the  subjects  appeared  to  me  more  appropriate  for  other  Observa- 
tories and  were  therefore  at  once  declined. 

In  the  two  last  years'  Reports  I mentioned  the  reasons  which,  on  principle,  kept 
me  from  interfering  with  either  the  now  late  eclipse  of  1870,  or  the  coming  transit- 
of- Venus  expeditious.  Other  aud  wealthier  observers  had  taken  up  those  researches, 
extensively,  powerfully  ; and  although  the  Edinburgh  Observatory  had  volunteered 
years  ago,  after  nrakiug  one  successful  essay,  to  go  on  prosecuting  peripatetic  astro- 
nomy in  a regular  manner,  Government  had  not  accepted  the  offer. 

These  facts  surely  should  have  proved  convincing  to  most  minds  as  to  the 
propriety  of  our  uow  attending  to  other  things  at  home.  But  the  marvellous 
facility  with  which  the  London  eclipse  observers  obtained  last  winter  from  Govern- 
ment, without  any  formality  of  going  to  Parliament,  lioth  the  sum  of  £3000  and 
the  loan  of  Government  ships  for  the  voyage ; and  also  the  expectation  recently 
indulged  in  by  Metropolitan  Scientific  Journals,  that  some  of  the  same  parties  are 
soon  to  receive  no  less  than  £5000  for  the  photographic  port  alone  of  the  Transit  of 

• Since  tho  above  paragraph  ™ written,  the  said  Bill,  by  a private  Member,  wn*  brought  up 
for  a second  reading  on  26th  July  1871,  and  rejected  by  a majority  of  five;  chiefly  however  to  give 
Government  an  opportunity  on  ao  irai*ruil  a question  of  bringing  in  a Bill  of  their  own. 
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V.-mw  expeditions  CIO, OdO  having  already  Urn  voted  for  the  astronomical  portion, 

- all  thee  I V.  Ills  Main  til  have  caused  some  of  our  friends  in  Scotland  to  think 
iliat  I was  wrong,  as  representin',;  tin-  Edinburgh  ( tbservatory,  to  have  lieen  about 
from  tile  1 1<  .pillar  Eclipse  I Sill'.  Lot  iJcectuher. 

Uiiiler  these  eireiiiii'laiiees  I am  greatly  encouraged  to  find  that  the  Astronomer 
Uovat  has  eoitte  out.  and  n*f.rs  >o  f.ireihly  in  his  last  Report  before  the  Greenwich 
Visitors,  to  the  itn | .mI :<  v an.!  actual  wasle  >.f  public  money  when  several  observa- 
tories each  do  the  same  thing.  t lull  sonic  of  the  London  scientific  journals,  (oven 
lho-e  w lii-  li  were  loii.l.  st  last  aulumii  iu  demanding  thrw  great  English  expeditions 
tooliserve  Mil  eeli | not  heeaU'e  the  .clipse  Would  otherwise  Jkiks  away  unrecorded, 
Ir.ii  he.  a—,  so  \.  rt  liiany  exeelleiit.  ex].eriiTjei"d.  and  professional  American  Astro- 
in. iii.  rs  had  .'ouie  over  nriu<d  at  all  points  to  observe  it  ironi  various  stations,  tuid 
many  of  die  Uilliatjl  and  l'anmus  French,  Bjianish,  and  Italian  Astronomers  were 
I.,  in  .,  a |.-o  v aihei'e.l  along  the  liiie), — even  tln.se  very  same  journals,  1 say,  have  lieen 
••«.  n -taiiily  •< in vi)i<< ■■  I by  the  Astronomer  Royals  logic,  that  they  now  turn  round 
..a  . . riain  .me  or  tw..  sin. ill  and  very  eeonoinieal  Observatories  unuamed,  and 
iieli< tile  that  the  -..or,,  r (hfj  attend  to  his  warning  the  better. 

Siren*. dm  ;lt therefore  l*v  these  -vuiptoiivs  of  j.ublie  opinion  generally, — I request 
r.il- nla.ii.  both  t>.  what  we  lave  worked  at  in  this  R.  Observatory  during  the  past 
year,  and  lo  tin.  several  selietu*  s of  usefulness  which  we  should  have  entered  upm 
it  more  bbe rally  supplied  with  means  : such  emiuiries,  for  iustaiiee,  as. 

1 1 _>  A repei  .iioii  of  our  own  uni. iuc  T*  ncridb  astrojioniieiil  experiment,  with  its 
numerous  a p| .lies I i. >iis  in  phvsieal  -.-iem  o, 

(».)  Still-  observations  tit  sea  by  aid  of  the  principle  of  free  revolution, 
bt.)  I’hieiieal  investigation  of  the  Great  1‘yratuid  as  the  oldest  astronomical 
monument  ot  the  etirlh,  erected  before  all  written,  but  not  before  all  still  recoverable, 
history  of  limn,  it  that  research  I..-  diligently  am]  rtfcctivelv  followed  up 

l4.)  'l  In'  .qualities  of  various  rocks  for  speeL.I  astronomical  and  metrological 
purposes,  its  partly  . lescrib-d  m last  year's  re|iort, 

(a.)  Speetn.si  opie  and  tlierruo-eli'etri.-  exainmation  of  the  Zodiacal  Light,  us  seen 
fi'.fn  inter-tropical  stations,  Ibe  Aurora  and  Twilight,  And 

) Certain  other  ijuestions  bordering  on  meteorology  and  physics,  already  rom- 
nieiKesl  to  Is-  observed  by  myself;  particularly  researches  in  different  climates  on 
“ causes  affecting  the  accuracy  of  determinations  of  tin-  earths  surface  mean 
temperature the  constancy  of  cartli-surfaec  positions  during  4000  years;  the 
methods  of  chronology  in  use  before  histoiy ; stilar  and  stellar  radiation  under 
i ta  '.millions  . aud  the  application  of  photography  to  record  various  physical 
instrumental  appearances  not  hitherto  brought  under  its  domain. 

'ntri.  mention  of  these  heads  will,  I think,  testify  that  I have  ever  been 
■ t . ' ■l% °'‘l  ' rx.stsing  any  other  man’s  path,  especially  if  he  also  lie  in  the 

same  Government,  aud  still  more  so  if  he  be  from  that  source  paid 
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more  abundantly  or  have  a larger  establishment ; this  qualification  being  introduced 
from  no  ungenerous  motive,  but  purely  from  a practical  appreciation  of  what  is,  at 
one  nnd  the  same  time,  both  the  most  effective  and  most  economical  course  to  lie 
pursued  Nor  is  there  any  difficulty  in  the  present  day  of  frequent  Reports  to 
Boards  of  Visitors,  for  the  head  of  any  Government  scientific  establishment,  while 
preserving  that  proper  degree  of  intellectual  freedom  which  is  essential  to  the 
advance  of  knowledge  and  the  promotion  of  science  for  its  own  sake — yet  to  avoid 
the  subjects  of  others  as  completely  as  though  ordered  so  to  do  by  a Persian  despot, 
under  whom  routine  might  flourish,  but  ethereal  science  would  be  certain  to  die. 

Or,  if  there  l>e  any  feature  in  these  rejxirts  still  improvable  and  capable  of  fitting 
them  more  eminently  for  this  object  of  enabling  each  semi-independent  local 
director  to  choose  his  course  so  as  not  to  cross  the  paths  of  his  neighbours,  it  is  this, 
viz-,  that  besides  the  "out-turn”  of  work  so  characteristically  dcaerilied  in  some  of 
these  documents,  there  should  also  lie  equally  mentioned  therein  the  “ in-put"  of 
Government  funds,  lioth  din-et  and  indirect,  producing  that  result.  Seeing  that 
when  we  are  told  that  another  establishment  turns  out  ten  times  as  much  finished 
work  as  we  do,  wc  should  require  to  learn  whether  that  object  is  not  obtained  by 
means  of  much  more  than  ten  times  the  numlier  of  officers  and  amount  of 
revenue. 


Of  the  Fitcre  Efficiency  op  the  Observatory. 

But  though  we  may  thus  have  struggled  not  unsuccessfully  up  to  the  present 
time,  it  has  been  by  an  overtasking  of  our  strength,  ami  at  a wearing  anxiety  to 
prevent  any  break-down  in  the  regular  daily,  monthly,  quarterly,  annual  out-turns 
of  work  for  the  public  nnd  Government  which  none  but  the  Director  of  the  establish- 
ment can  fully  lie  aware  of. 

He  has  two  assistants  certainly ; but  the  first  of  these,  after  37  years  of  faithful 
sendees,  has  a salary  which  may  lie  described  as  stanation  rate  to  a Master  of  Arts 
of  any  University,  and  will  encourage  no  one  of  equal  powers  by  nature  and  educa- 
tion to  follow  his  line  of  life:  while  the  second  assistant  has  succeeded  to  a rather 
worse  paid  office : and  where,  though  the  severe  examinations  of  the  Civil  Service 
Commissioners  have  hitherto  brought  out  a high  order  of  ability,  they  cannot 
iuduce  it  to  remain,  when  the  extra  lowness  of  salary  and  hardness  of  the  work, 
beyond  the  rule  of  other  Government  offices  and  professional  occupations,  come  to 
lie  appreciated.  Indeed  in  the  recent  case  a worse  disaster  lrefel,  directly  attri- 
butable to  the  too  economical  sygtem  enforced. 

Even  the  Observatory  itself  is  so  insufficiently  paid  and  found  in  the  most 
necessary  means  to  efficiency, — that,  while  no  great  instrumental  improvement  can 
he  attempted,  many  small  items  of  mechanical  work  and  necessary  rejsiirs,  required 
for  the  current  business  of  the  Observatory  too  urgently  to  brook  delay,  can  only  Is* 
met  by  the  Astronomer  drawing  on  his  scanty  private  salary' ; and  he  Inis  actually 
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Iti.l'ORT  TI>  Tilt  |loA!tl»  I IF  VlSITOUS.  IS7I. 

I,,„l  „u  that  I l"  St..).  rm-ntly  Mil  till-  ii.'w.  r researches  lif  had  beguu  uinl.-r 

ni.iiN  4,  :«it. I i.  ..I'  |'.  i:  1 1'*.  and  •«'  lot  t In-  In iok-l»iiuling  fall  into  arrear. 

In  short,  to  uukf  tlif  i>b*rvuiory  p ally  < >|«al  t<>  all  that  is  demanded  of  it  day 
l.y  4|;IV.  I.,  pr. .in. .1.'  il*  duo  etti>  ieii.  y iw  an  otli.  c afti-r  the  maimer  and  ex:im).li 

<t|  .,11  I |..u  , and  I..1IM.  r established  I o.v.  riiiii.  nt  offics.  would  mjuiiv  for  the  several 
1 1-  ads  ju”t  in. mi. .in'd,  and  . x.  lusi m-  of  any  Ifiieriii"  of  lli.-  salary  of  the  Astwnninor 
|{mal  for  Sii.ilaiid,  tin-  i«'|ioii-il>li'  |i>'tx<u  for  tin-  wliol.'  niaehiue  working  well,  an 
, iimial  addilioii  ii>  |.|.s.  i.i  l.udjoi  of  not  I. ■<*  than  £7a0.:;  <A|.|.ot»dix  HI.) 

Wln  il).  i-  ill--  Hoard  should  ,i|.)>lv  l h.v.  iinmnt  al  otwe  f»r  l his  increase  to  the 
•i nuual  all..w,in..-,.M|wl.|.-  of  nn  oliuo  all  ,,rolwl.].-  wants  for  many  years,  or  wait  until 

...in,'  dyad  nf-d’orlui remark  il.h-  break-down  to  l.usim-ss  occurs  in < .>nAN,ui-m-e  »1 

ill.'  |...v.-rv.Mii.'k.  ii  stylo  of  tin-  establishment.  tiny  « ill  doubtless  hear  in  mind, 
m addition  i"  ill  )i|;n <■  which  ill. y would  lilt.-  to  the  E.iinbui'oh  Koval 
i Hisi'rviitoi'v  .»•<  u|>\  iuo  in  Asti'oin'liiv.  ii.'.  oplaiilly  with  thn  desires  ol  its  launders, 

rli,.  M.  ml  ..is  of  ilm  lat>-  A si  Institution  ..f  Edinburgh.  and  its  own  efforts 

•iurin.!'  iiioi.'  than  a ocm-rutim  ,o-i.  tin  y will.  1 repeal.  doubtless  hear  salutarily 
n ntiii'l.  ili- 1 ill.'  |.i'oo|'.'"  of  kiiowh'il”.'  tlirotn-li-m  tin'  world  is  at  tin-  present  tii«*‘ 
I'I'  I.  idiio  with  almost  fnarfid  raj.idily.  instrumental  apph m.-.'s  I .•  mu-  anti.juatfd 
i,oi  iii.  r.'lv  in  a ”«  ii"i-uioii  Inn  in  a few  y.-ars  »in\.  or  cv.-n  k-s.  solin'  now  fnnu  ol, 
It,  xx.ix  of  • ■ s ; i ) 1 1 1 >1 . • . I'illn  l s, i, *.* 1 1*. .-.'o,h * or  oalx.i id''  iv_-: -I  ration.  coining  out  and 
>'.-li]isai'_'  its  |.i'.'.li'.vss..i's  alnn.'l  * very  *i.\  months  ; 'a  hi  h*  '.I  -s  mlhi'l*  ominous  lor. .ill 
jiosili.'ii  I'.  >.v  ili.ii  I'Xi'i  v olh.'V  Asti'oinimh  .'.l  1 th-orvaiory  . 1 1 ill.'  country  has  r. 'in- ')>'.« 
its  Meridian  liisiniiiu'iits  fir  wiiliin  tin-  |..-i-i.».  1 lliat  our  now  anti.pie  examples  haw 
liccii  si.mdiiiu  In  iv.  \Vlicivf..|v,  nev.  r jin. re  lliati  at  tin-  present  tinic  has  it  lx-.'ii  sn 
ntgctith  desirable,  that  tin'  Edinburgh  lloy.il  t tlwervatory,  whose  (iuv.Turnental 
. ..in lion  was  tx.-.ikh  begun  in  1 'I’A.  in  mieerlainiy  as  I • • wln-lhvr  it  would  proven 

su.e.'ssful  I'XjM  iiiiU'lit.  Inn  st r.'i|o| lu  ll.'. I in  l is  1 1 » aft.-r  I'l.'Veti  wars  <>f  sati'ta.'toiy 
irial.  and  sin<e  then  has  had  '1~>  y.-ars  still  further  expel  ieliee  and  large  extrusion  "I 
its  duties,  should  now  Ik-  fullv  established  in  means  increased  al  least  lor  rjjiriwy : 
and  though  *iil]  remaining  small,  alid  eonlillxd  to  ilsowtl  subjects,  Vet.  I or  its  si/, 
il  should  he  etiahl.'d  somew  hat  to  compete  with  oilier  Observatories  ill  the  glorious 
and  useful  raen  of  iustruineiita!  diseoverv  wliieh  not  only  tireat  Britain  I nit  every 
civilized  eounti'v  in  this  passing  ««,•  is  «>  eminently  distinguishing  its.  ll  in 

C.  I’lAZZl  SMYTH. 

t{,',  ....  . • .i  /asut/yw  Amf/ililt/  •»<»•/ 

i«/*  Pr>rriir>%{  .J^fjii.tniiii/  t.i  fXu  I wi’ivain.’ti 
. f £./■  vi„ir  (h , 

• [Not*- by  tile  board  of  V i_.il. , is  Ti,  iK,.  above  ,uin  oi'  should  bu  added,  lor  the  s.l.e 

of  llif  Astronomer  H«y.il  ..f  Scotland  i!30fl,  tW  whole  additional  ......  t)ecc*sa*y  f .r  tin.  efficient  working 

of  the  OWnntory  Wing  tliur,  as  U.i.wii  in  detail  ut  s>.  |i  123,  £H*5CI. 

(Signed:  P.  it.  T.xit,  H»*. 
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A PI*  END  IX  I. 

PRESENTS  IJK-fKIYEf*  l'i  1 1 : Til K NEW  OBSERVATORY  ROOMS 


| Ilf  |f  S'. -Vi  Hn  I,. 

• i:..  ii-.iii  i.r  • r tin* it.  n n. 
l.iglithnnse  ; m "ini" 

Ill  111  1 1 Jn*  year  I nt‘  lie.'  IV:'  • 
Ileal  Sr ii- ii 1 1 I 'lull.  whit  h.  . 
I si  I,  grow  min  ill"  A .||.i 
ii'iiii.i!  Iii.(il',il".|i  m|  Kin 
l«.r,.|i. 

I *ii*l  ill*'  I II*  I V ■ I".-  i | '|  iv 
nil,  I’n  ml.  lit  i.f  tit.  Hr 

li"Mii  'il  lii-liliri  hi  i.l  Kilm 

l*iiii;li  from  Isis  I..  | ,i | ;i 
Ari  nlhlmliaiiuiutli  in-lm 
I I*  111  |'l'  -'  111''' I t"  liilli  1 1 V hi- 
•'liil'  Ul',  wlii'ii  I’JuvI.iir  i \ 

' Imngi'l  llr  i ll  iir  "I  Millin'- 
miili.r  l.ii  t lint  .if  Nivtiil.il 
i'llillvilj'liv  ill  ISII'l,  Was  With  d 
l'i  him  In  tin  I ii..,  i v.it  i v . 
•ii"l  | >i  if  nun  * I iinj.ii.nit  mi' 
vi"  111  1-C.1.  u l|.'||  i'l| i |i| i r,’,'i  1 
I ' V til*'  [iri’ii "lit  A.lmnii.T  in 

• il:i|i:iiin<r  I hr  amh-pl  ]m, . f 
ili*  Un  it  I 'yi'.imiil  ni  I.jvj  i 
«it!l  till  1 '■  l.lf  Sl. 1|  i||  Ik  It  I, 

■' nil  ii  iilli  -hi  • I altitude, 


1 1 vi  ■ i- 

' I 


Tin 

LV 


I '-irl  Tnit  in  <ul  nf  t|„.  |,i.. 

William  WilU:ui.,  RL.it, 
I'.ll-S. I*,.,  Professor  .if  Mulin', 
in  ilir.K  jn  the  University.  mi'l 
for  many  years  llntii  ir.lTy  o' 
lii-rvi'T  In  the  Astn  iriuffitrul 
Institution  «r  Edinburgh.  The 
meridian  inxtrmnent*  of  the 
I ItwunraVijy  Wim.  l,nicuIv.l 

amlmectal  during  tin.  time  of 

IlW  UlCUlulifijf  Y ipi 

V.irtrailin  «,l  of' Huron  Napier 
nf  Meidmum,  tl„.  inventor  *.| 
Logarithm*  a,D.  ieoo ; 
whirh  doIuMm  invention  hr  n 
Worthy  Of  Edinburgh,  anil  „f 
the  claim  Of  it*  author  U.  thr 
gratilndo  of  posterity,  Urn 


S 1 1 ff  |! 

Msnjtiis  I,i|iln"ii  wrote,  after 
ii..-  lapse  <'f  two  centuries, 
- liv  mincing  to  :i  lew  day* 
ill"  laimur  nf  iii'iny  month., 
it.  Napi"l''s  itlVi  lihi.n,  dillllle*, 
it  wi  In.  tin;  lif"  of  an  astro* 
Ji"ti)i  i,  l.'niih's  freeing  him 

fniiii  and  disgust 

)n*ni]ianih!i'  from  long  calcula- 
tions. A*  an  invention  it  i«  par- 
ticularly grotil'}  ingt"llu.-lutman 
miml,  emanating  a-  it  ilao* 
iiM'lniiv"ly  Irom  within  itself. 
In  tin-  arts,  man  avails  himself 
nf  (hr  m iterials  and  forces  of 
EultM I"  ; in  this  instance  the 


/Isii  srv 


IVntk  is  u holly  his, 


. The  M loi-s  VV.M- 
tacit,  daughter! 
nf  the  Lie  I’m- 
lessor  W vllice 
. Tin;  aime. 


a Ibid  nfsir  Uiae  Ni  wt  -n, 
ii,  Cii.t  nf  tin'  fiim,  iift'  i*  dentil,  of 

Sir  Isaai  NY The  suite. 

" Phrenological  bust,  east  front 
111"  life,  "f  the  late  Sir  .h.hn 
Il'i—he],  llarl.,  in  the  year 

Misses  IV  ii  [s:!:l,  , . , , . f',  r,  tv 

dunghliT.  > A similar  bust  nf  Sir  Thomas 
tie  lit.  IV..  Muli  ar, latv  Astronniner Royal 

•T  VV.'.ihiri'  at  the  I 'ape  of  timid  Hope,  . Till' name. 

‘I  A similar  bus;  of  tile  late  fir 
Ir'i'.nf  HaitU'ell  1 lull  -s'.  Porks', 
wbn  generously  lent  several 
instriuncnts.  and  omro  c*pc- 
eiiilly  a G-ineh  object-glass  to 
the  Pyal  ( ilisi-rv.it'.ry,  lid  in - 
bupr’h.  fpiin  18,10  to  1804, 

In  Portrait,  in  engraving,  of  the 
lat'’  Thomas  Thomson,  K-* |., 

Principal  Ch-rk  nf  Session,  and 
urn  ' for  many  years  Senior  T 1 1 rector 

of  the  Astronomical  Institution 
of  Edinburgh.  Ho  originated 
in  1820-  the  proposal  for  con- 
veying the  then  exccllciilly- 
built  Observatory  of  tho  Astro- 
nomical Institution  to  H.  M. 
Government,  sa  the  surest 


The  same. 
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9nbjt<ti,  [hi  tnn. 

method  of  carrying  out  in  per- 
manency tin1  hit'll  scientific 
intention*  of  the  founder*  of 
the  Institution. 

Under  that  proposal,  tli« 
unlimited  liar  of  the  Olwer- 
vntory  and  of  the  instrument* 
contained  in  it  its*  made  over 
in  1834  to  Prof.  Henderson, 
the  first  appointed  “Astro- 
nomer - Koval  for  Scotland." 
and  second  holder  of  the  Chair 
of  Practical  Astronomy  in  the 
University  of  Edinburgh,  . J.T.Gmsox-CfiAlo, 

Esq.,  F.R.S.E 

I).  Two  |>ortraits,  in  engraving,  of 
the  late  Cieneml  Sir  Thomas 
Macdongall  Brisbane,  Bart, 
the  last  President  of  the 
Astronomical  Inatitution  of 
Edinburgh  ; and  under  whom, 
in  1846,  not  only  the  use,  but 
the  absolute  possession  also  of 
the  Observatory  and  all  rights 
of  property  of  the  Astrono- 
mical Institution  of  Edinburgh 
— alter  an  active  and  useful 
existence  of  thirty-five  years, — 
were  finally  handed  over  to  H. 

M.  Government,  on  the  con 
ditien  of  the  Institution's  late 
Observatory  on  the  Colton 
Hill  being  always  maintained 


Sv'trjirti  Dono it 

as  a proper  and  independent 
Royal  Observatory,  and  held 
responsible  only  to  the  de- 
partment of  Government  by 
whom  its  Director,  the  Astro- 
nomer-Royal for  Scotland, 
should  be  appointed. 

Sir  T.  Brisbane  was  also  the 
donor,  in  the  year  1885,  of  a 
new  Sidereal  Transit  Clock  of 
exquisite  workmanship  by 
Dent  of  London ; and  it  is 
still  in  position,  controlling 
electrically  the  rate*  of  going 
of  all  the  other  Sidereal  Clocks 
in  the  Royal  Observatory, Edin- 
burgh, . . . . . C.  P-  8. 

12.  Portrait,  in  engraving,  of  the 
late  Right  lion.  Lord  Ruthor- 
furd,  President  of  the  Board 
of  Visiter*  of  the  Royal 
Observatory,  Edinburgh,  in 
1852  and  1853,  as  duly  ap- 
pointed by  H.  M.  Govern- 
ment Within  his  Lordship's 
period  of  office,  the  present 
Time- Ball,  with  its  electric 
trigger  and  clock  connections, 
was  established  on  the  summit 
of  Kelson  Monument,  and  the 
daily  time-services  therewith 
to  the  public,  of  the  Boyal 
Observatory  Edinburgh,  began.  The  same 
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ON  TELLURIC  SPECTRAL  LINES  AND  THE  COLOUR  OF  CERTAIN  STARS; 

See  also  Plate  8. 

By  C.  Pi/utKi  Smyth,  R.  Observatory,  Edinburgh. 

July  1871. 


Seeing  that  a considerable  part  of  the  following  paper 
i*  a reclamation  of  priority  over  several  ohaervers  during 
the  last  eight  or  ten  year*,  and  not  only  in  favuur  of  this 
Observatory  in  185G,  hut  ul*o  for  the  late  Principal  Forbes 
in  1838, — it  might  have  ap|x-ared  sooner.  It  would  have 
•lone  » too,  if  I could  only  have  had  the  use,  any  earlier 
than  the  present  season,  of  a spectroscope  of  anything  like 
sufficient  power  to  repeat  the  observations  made  at  those 
two  separate  dates ; but  such  an  instrument  was  all  along 
entirely  wanting  to  the  Observatory,  and  has  not  even 
now  been  obtained  without  a struggle. 

Souk  as  wbu.  .vs  Teu.vbic  Likes  anxocxcbd 
i.y  1856. 

Few  treatises  on  the  telluric  lines  in  the  solar  spectrum 
begin  without  very  properly  acknowledging  the  priority 
or  the  late  eminent  Sir  David  Brewster,  in  having  dis- 
covered  an  increase  of  the  Fraunhofer  lines  at  low  alti- 
tudes of  the  sun,  or  when  the  light  of  that  luminurv  is 
passing  through  an  ejttra  length  of  the  denser  parts  of 'the 
earth'*  atmosphere. 

Such  lines  were  also  observed  by  myself,  (very  markedly 
and  abundantly  too  and  found  to  be  clear,  slum.,  line  and 
Black,)  on  the  Peak  of  Toneriffe  in  1850,  with  a non- 
cKoiaurag  spoctriecypc  lent  me  for  that  one  occasion  : but 

. nttaehod  still  more  importance  to  was,  that  over 
ml 'ibove,  and  even  in  and  among,  those  evidently  telluric, 
because  ffonnm,  Ime*  as  the  sun  went  down,  there  were 
turtX? whi' ''  t^’nained  absolutely  and  imper- 

•vr****-  JL 
T r “ - 

P Imnaaction,  for  1858,  p.  505,  where 

* 11  At  mill  dny  tlicrft  w 

Iht  sj-Koia  of  line*  which  w'  K”<‘t  difference  between 


or  tbMu  ; hat  ra  rea 

uuiubtre,  Ihickaes*.  «*«T  grew  is 

mumer.  r'„„rnl  to,.  J ‘ " most  eatreordinir, 
Uagth  -MActeoly  dc,Z«reM.  •”* 

liac  smith,  eoiirtaacv  of  oth.„  SJ  ’•"** *“»  M »> 

-lodi  an  produced  l T , ' I"1 **•»  »•»  certain  of 

we, hum  nrnrt,  im,,c  Oi.uml,  “a,i  by  «„n 

oatare  of  atjar  bght/'_p.  s0,  f ' ^ Trading  «tt  .)l( 

■Tj't'ruaeat.  IYlttditj  ^ “>  ArtnaKaure; 


the  Tenerilfc  *)>cctral  observation*  were  reported  on.  In- 
dectl  so  peculiar  were  the  idea*  held  then  by  autkorkv 
as  to  what  was  useful  in  spectroscopy, — that  some  objec 
lion  was  verbally  taken  to  my  presuming  to  publiih  the 
red  ends  uf  the  spectra  by  themselves  ; for,  ns  the  critical 
remark  made  to  me  put  it,  " the  blue  end  of  the  epectrnm 
is  just  a*  important  as  the  red  end,  and  what  is  the  use 
of  the  one  without  the  other.” 

I argued  that  the  whole  question  of  so/or  verm*  Mlitrie 
linos  was  made  or  unmade  by  tho  opposite  habitudes  of 
lines  contained  within  a very  small  part  of  the  rod  or 
orange  portion  of  the  spectrum ; and  every  one  now  knows 
that  vast  questions  in  physics  have  been  settled  since 
then  by  what  take*  place  within  very  much  smaller  spec- 
tra] spaces  still. 

But  in  that  day,  I860,  as  1 have  said,  my  whole  argu- 
ment and  conclusion  found  scant  favour ; ond  was  at 
length  formally  discountenanced  wheu  the  Royal  Society. 
London,  printed  fully  and  conspicuously  Sir  Pays  I 
Brewster's  and  Dr  Gladstone’*  spectrum  paper  of  186" ; 
wherein,  while  those  h-urned  authors  did  give  me  credit 
for  having  described  ivJlun'e  lines,  they  not  only  Mid  no- 
thing of  my  simultaneous  conclusion  for  a solar  origin  to 
otbere,  but  positively  advanced  a theory  of  their  own  to 
the  effect  that  “ none  of  the  spectral  lines  were  solar,  lost 
all  telluric.” 

“ It  seem*  tnurc  natural  " they  said  at  p.  158  of  Philo- 
sophical Transactions  for  1860,  “ to  refer  all  the  linos  to 
one  cause ; '*  nnd  again 

" 1 hat  the  earth's  atmosphere  has  much  to  do  with  th* 
nnuiifcetation  of  these  lines  is  beyond  ah  question,  and 
the  analog  of  such  gases  os  nitrous  acid,  or  bromine 
vikjboiir,  suggests  the  idea  that  they  may  originate  tchtJIg 
in  litc  air  that  metre]*'*  our  (jIqImx*** 

8ueh  then  was  the  adverse  opinion  of  the  highest 
authority  in  London,  in  February  1800, — against  my  soUr 
conclusion  for  tome  of  tho  lined  at  a date  four  years  pre- 
viously,  But  I held  on  notwithstanding,  and  vrus  pre- 
sently rewarded  even  in  that  Bame  year  I860,  by  A*eing 
the  publication  of  the  immortal  discoveries  of  MM. 
llun son  and  KirckhofF,  demonstrating  by  new,  ongtual. 
imd  powerful  methods  which  all  the  world  has  since  re- 
ceived, that  a very  largo  proportion  of  the  Fraunhofer 
a|ioctnd  lines  are  certainly  solar,  though  some  may  U- 
telluric. 

# The  Italics  urv  mine, 
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This  Tcxf-hitfe  Oubbrtatioxs  Tested. 

Itttt  thereon  immediately  arose  a question,  similar  to 
that  which  every  practical  observer  of  a just  day  must 
submit  to,  when  the  subject  which  he  worked  at  while  it 
was  still  a mystery  lias  come  to  be  plain,  open,  well  under- 
stood ground ; vix,—  how  fur  have  the  individual  con- 
clusions of  1856,  for  particular  sp«cln]  lines  been  con- 
tinmsl  by  modern  discovery  I Have  those  lines  for  in- 
stance, which  I ventured  to  pruuouncc  solar,  turned  out 
to  !*•  solar,  an- 1 similarly  of  the  telluric  1 

If  Date  8 of  this  Report  be  examined,*  where  there  are 
9 °f  Teoeriflfe  spectra  arranged  in  order  of  decreasing 
solar  altitude,  the  most  striking  examj-b-s  of  constancy, 
are  the  two  lines  of  D and  the  line  C,  whereof  modem 
spectroscopy  tells  us  that  the  former  i.  produced  by  the 
solar  sodium,  ami  the  bitter  by  the  solar  hydrogen.  While 
again  the  most  notable  of  the  yrutnnij  linos  are  R,  a (by 

-servers  calhsl  (',)+  an-l  the  group  beyond  D,  ami 

all  those  are  pronounced  to  be  telluric  in  M.  Angstrom's 
admirable  charts  of  his  normal  solar  spectrum  published 
in  1868, 

Tin-  mere  cursory  and  travelling  -Wrvati.jns  of  1856 
liave  thus  t In  n been  admirably  and  douhlv  ennlirnted,  by 
rvai-ient  observers  in  subsequent  times,  fur  all  those  lines 
to  which  I ha-1  aarignesl  either  the  solar  or  telluric  charac- 
ter;  and  they  Were  all  the  principal  line*  contained  in  such 
part  of  tlie  sjs-ctrum  as  was  always  well  in  Tiew  ami  fit 
for  observation,  whether  the  sun  was  at  the  time  high 
or  low. 

Rut  with  another  part  of  the  sjmetram,  via  the  cx- 
t re  meat  of  the  rod  end,  tliero  was  an  anomaly  which  1 
have  only  lately  1-ecn  able  to  clear  up  practically  and  it 
was  of  this  nature  j if  Plate  8 and  its  first  nine  Tem-riffe 
diagrams  be  referred  to  again  fur  this  purpose,  it  will  be 
seen  that  the  rod  end  of  the  sis-rtrum  from  between  B 
»nd  a continually  grows  towards  tho  side  of  less  refrangi- 
bility,  so  as  presently  to  reach  and  show  <i,  and  at  lost 
to  reach  and  show  A also,  as  the  suit  descends  in  the 
atmosjihere.  It  almost  sic  ins  at  first  right  as  if  increase  of 
utmoepheric  intervening  air,  actually  made  invisible  radia- 
tions, beyond  the  ordinary  rod  end,  become  visible  1 
Prof.  -Stoke*  acutely  suggested  in  1856,  that  the 
anomaly  was  owing  to  an  instrumental  defect  in  the  high 

* This  piste  I ban*  ro-lrswn  (V-itn  the  Tenwifle  n«te- hooks  and  it 
it  thrrvforv-slightly  different  team  the  piste  xxxr.  of  the  Phil. 
Tnius.  for  ISM  ; first  of  all  by  roluiitarily  having  out  the  grorn 
part  of  the  sft-'ctniiii  as  ne-rilcja  to  this  enquiry,  sad  second.  as 
correcting  the  engraver's  error  of  making  both  b and  C,  too  thick 
Ml  -Aug.  8,  r.  s . as  well  as  one  or  two  other  feat n res  of  less  import- 
ance : the  shove  C enlargement  being  further  promt  to  be  a mistake 
tn  copying,  by  referring  to  the  letterpress  of  Phil  Trans,  for  1S5*. 
p.  JOS,  where  C is  taken  as  the  very  type  of  stl  mutant  linns, 
t I wss  misled  recently  hy  the  Phil  Mag.  translating  from 
the  “ Comptre  Ken-ins,"  and  converting  C,  into  C ; that  is  accus- 
ing O—  nearly  the  most  constant  and  solar  of  all  the  lines,  of  being 
the  one  most  effected  by  the  amount  of  torreatial  atmosphere  that 
it  is  seen  through.  But  « and  a lire  almost  ns  exceptionable. 


| sun  observations  ; or  to  tho  observer's  eye  not  having  been 
I then  j-rntorted  by  “cobalt  blue  glasses." 
j Sir  David  lire  water  aud  Dr  (Hailstone  in  1860  gave 
I similar  (.raise  to  the  wonderful  advantage  of  using  cobalt 
blue  glasses  for  tho  red  end  of  the  spectrum,  and  they  had 
such  glasses  to  their  hand  and  used  them  accordingly. 
i«t  for  all  that,  their  largo  plat*  of  spectrum*  in  the 
Philosophical  Transactions  for  1860,  in  its  figs.  6 and  7, 
shows  tho  luminous  part  of  tho  extreme  red  end  of  the 
j spectrum  much  larger  and  more  brilliant  for  a low,  than 
a high,  sun ; and  a similar  opinion  is  expressed  bv  Lt, 
Hennessey  in  tho  Proceeding*  of  tho  Royal  Society, 
Diiidon,  for  1870,  voL  xix.  p.  123  with  reference  to  his 
observation*  made  with  a very  powerful  and  expensive 
kind  of  sjwctroscope  of  tho  more  modern  kind,  then  very 
recently  made  for,  and  lent  to,  him  hy  that  wealthy 
Society. 

Xow  I had  no  cobalt  blue  glasses  at  Tenerilfc,  and  liava 
since  had  no  spectroscope  of  any  pretension  to  even  rao- 
-l.-ratc  dispersive  power  until  within  the  last  six  months  ; 
during  which  1 have  boon  able  to  make  up  a rather  rough 
ami  cheap  apjiamtu*,  but  which,  being  furnished  with 
two  direct-vision  prisms*  an-l  a small  opera  glass  for 
examining  telescope,  is  sufficient  at  least  to  show  the  I) 
line  easily  and  perfectly  double.  This  instrument  then, 
(for  eye  notes  alone  and  unprovided  with  any  measuring 
ajijmratus)  1 have  applied  to  the  eye  end  of  a C inch 
equatorial,  and  have  experimented  therewith,  using  glasses 
of  many  cadoura  as  red,  blue,  purple,  brown  Ac.  and  vari- 
ously applied,  or  sometimes  before  tiro-  object  glass  of  the 
collecting  telescope  and  sometimes  behind  the  eye-piece 
of  the  examining  telcscoj-e. 

Tho  result  has  been,  that  with  coloured  glasses  properly 
used,  and  of  almost  any  colour  except  green,  the  roil 
end  of  tho  spectrum  can  1*  seen  with  the  ordinary  narrow 
line  slit,  not  only  up  to  A,  the  usual  extreme  of  many 
olwcrvers,  but  UJ)  to  Y,  and  this  at  o«y  time  of  the  day  ; 
nay  indeed  even  rathor  better  when  the  Sun  is  liigh,  than 
low,  if  it  be  only  at  tho  time  bright  and  free  from  inter- 
vening clouds. 

These  observed  facts  are  graphically  represented  in 
the  middle  part  of  plate  8 ; and,  in  so  far  as  mav  he  con- 
cluded from  a different  instrument,  in  a ditferent  climate 
and  at  a ditferent  date  by  an  interval  of  fifteen  years, 
demonstrate  that  the  shortening  of  the  red  ends  of  the 
spectrum  at  Teneriffe  with  increase  of  Solar  altitude  was 
merely  due  to  internal  reflected  glare  of  the  brighter  ami 
more  refiangilde  part  of  tho  spectrum- -wit  of  the  im- 
mediate eye-pioee  field  though  it  might  be — overlaying 
and  rendering  indistinguishable  tin-  direct  spectrum  light 
This  one  anomaly  being  thus  happily  explained  and 
removed  out  of  the  way,— the  Edinburgh  observations  in 
1871  perfectly  tear  out  the  acknowledged  Teneriffe  ob- 
servations in  1856,  or  in  establishing  that 

• Oon  of  these  prisma,  the  only  one  to  be  bought  st  the  time  in 
Edinburgh,  baa  some  serious  striie  in  its  substance ; yet  strangely 
enough,  they  do  not  stem  sensibly  to  interfere  with  its  series  as 
to  definition  of  the  Uses,  j-erhaps  because  no  little  magnified. 
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i'dl  ’ lr"  * *rt’  con*,*,a  nml  observation*  wore  nil  the  time  telling  the  true  story  • anil 

”*  “•  “““  O'®  KltM1P  «M>w  refrangible  than  1>,  are  thin  nnt  from  any  superior  skill  in  the  observer  or  excel, 
telluric.  Aral  lencn  in  the  instrument  he  employed,  but  on  account  of 

the  vivid  and  powerful  manner  in  which  the  atmospheric 
conditions  of  a high  mountain  station  present  the  problem 


variable  ami  telluric.  Aik) 

•ltd,  there  is  exact  similarity  between  telluric  and  solar 
lines,  when  well  seen,  as  In  all  features  of  sharpness,  fine- 
ness ami  blackness. 


r ku. ultra  Lines  l Train*  Non.ota  Bands. 

1 be  Jaunt  last  alluded  to  contains  another  reclamation 
worth  making  at  this  time,  for,  in  Sir  J>.  Brewster’s  and 

I ha.  •.  I t , si  ..  


to  an  observer  there.  Wherefore  we  may  well  conclude, 
tluit  hail  only  a small  fraction  of  the  sum  which  Solsr  eclipse 
expeditions  have  cost  this  country  since  1856,  been  utilized 
in  sending  a very  few,  even  two  or  three  only,  of  the  same 
observers  to  make  physical  observations  on  the  Peak  of 

(To  ,v  toe* i it.  f.n  • .. 


1 ~ * “O"  ooservars  vo  tnaae  pnysical  observations  on  the  Peak  of 

i'  r I sni  n'e  ' LT ' , h°  Transaction,  Teneriffe  in  1857  and  the  following  years,  the  progress  of 

let  ri  r't  ’"'i^  ;t;V  repre*ent  the  teUuric  lin<*  «*  ! *P«tr™«W  and  the  honour  of  this  country  thercinwTulil 
broad  tinted  bam  Is.’  Whence  it  comes  that  we  find  M.  I have  Wen  much  advanced. 

*i«n*enin  the  trench  Academy  in  J$6< J (Complos  Remlus, 

>•..1  »!•»  as  1 L*  ..  K.  . a . ...  . - 


j ...  .vvv  o AICIIUUP, 

"*•  P-  290)  taking  credit  to  himself,  (afteT  studying 
tile  telluric  line*  in  Italy  t ) for  discovering  that  Brewster’s 
and  Gladstone's  brood  and  nebulous  telluric  bands  were 
really  composed  of  fine  and  sharp  lines  exactly  similar  in 
apiraaraaee  to  the  .Solar  lines;  and  he  then  puts  forward 
the  further  discovery  for  himself  and  France,  viz.  that  the 
atmosphere  of  the  earth  act*  on  the  Solar  spectrum  exactly 
as  does  the  atmosphere  of  the  Sun,  notwithstanding  the 
immense  difference  of  temperature  between  them.  That 
IS  to  cay,  that  the  earth’*  atmosphere  products  the  same 
sort  of  fine  lines  though  in  a different  jwrt  of  the  spectrum  • 
the  telluric  lints  occurring  chiefly  at  the  red  end,  and  the 
• dor  lines  mostly  at  the  violet  era). 

-So  many  yeara  therefore  did  it  take  the  spectroscopic 
science  of  Europe,  to  shako  itself  free  from  the  erroneous 

■ Turn?  o Wd8  1,1  lo  the  subject 

oral  Brewrt,  r-  1)r  Gladstone,  and  the 

Royal  -Society  of  London, -though  the  previous  Teneriffe 

.lilicreio'fJ'T.T?  "!*"  *|K'*ki  <*  >ir  h*mls,  « something  totally 
a Z V Z.  Tfe.h“",  '*»  ten»  I'1*"1*  with  him  between 
s|Hf  truni'  r,>  J.1  7,“  1101  J|rolM,bl.v  «M<Xlgh  in  flint  j»rf  .>r  the 

Rov,irr  or  CuNMiner.  or  rn*  Acadeuy, 
it  51  cm Wrs  Mil.  PouilM, 

„ W Verrifr, 

„ P»ye,  slid 

;;  the  MlnDter,, pBhlic 

;;  study  the  e,„xtm  „r  Sl!n,T.Z  'Imwle  „f  Iuly  az.,1 

,,  ““-nWgt.v,  rail  h.,1 . "WIv  ££ . «“*  •»  dnt  pmc«d  there 
Sim  • siwilram  ’*»  ®od,fiesttoM  which  the 


Returning  however  to  the  actual  progress  of  events, — 
when  tin*  true  phenomenal  appearance  of  the  telluric 
spectral  line*  was  oiire  dulj*  ascertained  an<l  generally  re- 
cognhu*!  under  M.  .T.mssen, — men  advanced  towards  the 
next  feature  of  their  problem,  or  endeavoured  to  ascertain 
whnt  jxirticular  element  it  might  be  in  the  atmosphere 
which  canned  these  telluric  lines;  and  therein  they  speedily 
pronounced  largely  for  aqueous  vapour. 

Aqueous  Vapour. 

pr  (ilad.done  in  exprvsitcd  rather  a contrary 

Opinion ; and  in  a different  enquiry  I have  recently  set 
before  the  Royal  Astronomical  Society  of  London  the 
peculiar  inertness  in  spectroscopy  of  hydrogen  when  in  the 
act  ol  combining  with  oxygen.  But  on  the  other  hand 
Prof.  .Joriuh  P.  Cooke,  jr.  of  Cambridge,  America,  in  1$66* 
enlarge*  on  the  distinctness  with  which  new  lines  appeared 
in  the  small  space  between  the  two  D lines,  in  wet  weather, 
and  in  even  immediate  accordance  with  the  indications  of 
® hygrometer  at  tho  place  of  observation. 

And  again  M.  Janssen  at  the  French  Academy  in  the 
same  year  positively  declares  for  aqueous  vapour  making 
by  far  the  greater  part  o£  if  not  all,  the  telluric  lines ; 
while  ho  attributes  his  success  in  seeing  them,  not  only  in 
tho  solar  spectrum,  but  on  one  occasion  in  the  light 
of  a wood  lire  n few  miles  off,  to  tho  ray  of  vision  there* 
from,  grazing  tho  watery  surface  of  the  brood  lake  of 
Geneva.  After  this,  a chamber  proof  seems  tho  only  thing 
further  required,  and  that  teat  M.  Janssen  performed  on  a 
most  magnificent  scale  l>y  looking  at  an  ortiiicial  light 
through  a column  of  seven  atmosphere  pressure  steam  150 
feet  Jong,  enclosed  in  an  iron  pipe  with  glazed  ©ml*. 

W hen  using  thi*  apparatus,  not  only  does  he  claim  to 
have  seen  tho  very  lines  produced  by  watery  vapour  on  thr 


« *k  f o *hich  1 

„ >»ig«aiou»  opucnl  iinnetm*  t '*  ,,ear  horizon.  uavc  ■een  1410  ™y  lines  produced  by  watery  vapour  on  th 
” (1)  that  Brew., i_  . i_ 

:$»SS=nSS. 

A KtriVi  * ^ W "SlllWCi  in 

in  rl**«  Rntuh  r 

the  Pf«v  <ir  m "wvatiotti  lnoat  ,lnri OomuBieat 

ftT;r  aUrr-1  "a 

“ re»*rebM  tjltt3l  lb(il  ^ “lare  aji- 


■MreawM.JaniMaB-i 
pinal  of  rejatnc,  i„ 


ojjx-vviUXU  Ul  gnn-llgllb  JlUffSWU  WNt'UR" 

tire  tube,  but  he  made  thin  important  chromatic  discovery ; 
viz.  that  steam  U ojxujue  to  blue  and  violet  light,  though 
very  transparent  lo  red  and  yellow ; that  hence  its  colour, 
usually  supposed  to  be  nil,  is  orange- red ; that  it  is  rsddor 
and  redder  according  to  the  density  of  the  a term;  and 
that  therein  lies  tho  explanation  of  tho  red  colour  of  stormy 
and  rainy  sunset*. 

X ow  this  series  of  chromatic  discoveries  i*  important : 


* I’"*"*1' CBS  of  Royal  Society  IzMnlou,  rol.  xi.  n. 
T rhuceophical  Ms^uinc  4th  .ones,  vol.  xxxi.  p. ; 
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H 111) 


h»Uho  /rrf  nuking  of  it,  ami  with  it  prism,  is  without  I there  Id  into  a hx«d  ,...zzJe  f,„  vertical 

■loiilit  due  to  the  late  I rtncipol  Eorbe*  so  long  ago  a-  I by  Mr  Slight.  1.1 

'* ’* ; f°r  * ,1‘',a'h  fr"!>  • «*■•*  «»H  »f  ’ Mr  Slight  likewise  mounted  there,  on  the  «id  platform 

•team  ex^nment,  each  and  every  one  of  uU  these  same  and  about  II  inch*  behind  the  jet.  a large  UntenTconlain' 


faeU  in  detail,  including  a long  discussion  on  the  colours 
of  the  atmosphere  in  ennaequenM,  in  two  papers  con- 
tained  in  the  Tranaac lions  of  the  Royal  Society  of  Edin 
burgh,  vol  iv.  pp.  27S-291,— . of  which  no  mention  is 
made  hv  M.  .laltssen. 


mg  an  intense  light  given  by  ten  fob-tail  gas  burners 
| arranged  one  behind  the  other  ; while  at  5fi  incites  distance 
j in  front  of  the  jet.  and  looking  through  it  at  the  gas-light 
was  the  object  glass  of  the  collecting  telescope  of  my 

, r «»*.  b„u.,  - ...  sssMrrzrrc:  s :r  j r~ 

who  had  tire  honour  of  receiving  a copy  of  Principal  lights 

Forbes's  ppm  fc»  himself  in  184(1,  not  only  to  bring  up  Beside.  Mr  Slight  and  mrself.  my  Wife  win,  also  pro 
again  Mm  the  public  the  claims  of  the  late  eminent  sent,  while  both  Mr  Wallace  and  Mr  Michel  from  the 
physical  philosopher  of  Edinburgh  to  the  prism  discover!  Ulsa-rvatory  aasisteif. 

Of  the  Whole  of  the  aWmentionad  chromatic  character  The  comparison  tpwrtnim,  (and  only  method  of  a,. 
.Stic*  of  steam  both  in  art  and  nature,  hut  to  repeat  the  pruximating  to  measure,)  consisted  of  davli  -ht  from 
mere  rvhned  s/wf/rnwv./,ie  portion  of  hia  ohaonrationa  in  bright  white  clouds,  obtaim-d  through  a drop  close  hv 
the  one  point  whe-  — ‘L — J " ■ - --  - - 

Janssen's;  via  as 
otherwise  continuous. 


r<nwrvy«r  [Kiruon  oi  ru»  observations  in  bright  white  clouds,  obtained  through  » door  close  hv 
iere  alone  they  differed  in  result  from  M and  reflected  into  the  small  prism  of  the  spectroscope  », 
■ to  the  production  of  black  lines  on  the  as  to  he  visible  simultaneously,  through  part  of  the  name 
nous,  though  partial,  spectrum  of  Iran*  slit  and  prisms,  with  the  gas  and  .team  spectrum. 


mittej  light;  for,  while  M.  Janssen  positively  states  that 
lie  saw  such  lines  clearly  and  abundantly.  Principal  Forbes 
though  waring  all  the  phenomena  of  colour  just  as  well 
anil  living  a slit  apparatus  ami  looking  for  line*,  could  not 
see  them. 


ipcctrum. 

Xot  only  too  was  the  daylight  spectrum  thus  well  sss-n 
as  to  its  colours,  hut  Uio  several  line*  C,  D,  E.  bl,  h*.  h* 
and  *,F,  G were  abundantly  visible,  It  occasionally  w,  and 
many  other  finer  lines  as  well.  This  was  of  course  a dis 
tinct  proof  that  the  spectroscope  was  then  and  there  in  a 
-late  for  showing  fine  Utica,  if  they  had  existed  either  ih 
the  continuous  spectrum  of  the  gas  jeU  or  could  la-  pro- 
duced therein  by  pooling  through  a steam  jet  of  130  lbs. 
pressure  ; while,  if  any  lines  had  appwncl  of  the  exceed - 


Exrtmnr.NTs  os  Straw  Arrau  I’mixoiml  Koiujks. 

Through  the  obliging  intervention  of  Mr  Alexander 

Slight,  engine-works,  1-eitli  Walk,  and  the  kin.lnros  of  ling  blackneaa  of  some  of  the  TeUuric  lines  which  crop 
Mr  iJionias  Wheatley,  locomotive  auperintendent  of  the  „ut  in  the  apectrum  of  a setting  sun,  they  would  have 
■North  British  Hallway,  I was  enabled  to  experiment  on  n been  in  that  upgnratus  exceedingly  distinct." 
jet  of  high  pressure  steam  at  St  Margaret  s Hnilw-uy  W ork‘.  Each  person  present  wa*  then  invited  to  liaik  into  the 
lsith  on  June  28,  and  on  June  30,  1871.  spectroaoope  and  behold  there,  in  the  lower  part  of  the 

Principal  Forties  had  already  found,  when  employing  field  of  riew,  the  daylight  apcctnim  with  it*  well  known 
.team  from  a } inch  nozzle,  tluit  the  red  colour  of  light  j lines,  and  in  the  upper,  the  gas  light  spectrum,  consider- 
Imnsmithd  by  it,  uicroascd  according  to  pressure,  up  to  ably  brighter  than  the  other  hut  without  any  lirn-s  ; (see 


the  extent  of  hia  highest  steam,  viz..  50  Dei.  on  tlm  *>|uare 
inch ; and  in  such  jet  was  strongest  at  about  20  inches 
distance  from  the  place  of  escape.  We,  therefore,  on  our 
first  day  extended  the  range  of  pressure  to  100  lbs.,  and 
finally  to  130  lfxs.,  with  jet  distance.,  varying  from  20  to 
3fi  inches — the  nozzle  of  eacajie  being  still  0 25  inch  in 
diameter,  and  all  passage  ways  lictween  it  and  the  boiler 
being  aonrewhat  larger.  Hut  on  the  second  day  we  used 
steam  of  the  constant  pressure  of  130  Dm.,  at  a fixed  di»- 


the  thin!  and  lowest  division  of  plate  8 or  55).  The  steam 
jet  was  then  allowed  to  play  for  several  minute*,  between 
the  oliacrver  and  the  light,  its  effect  on  the  gas-spectrum 
being  notcsl,  and  then  the  pure  giov.jsctruiu  was  tes tonal 
by  cutting  off  the  steam. 

This  experiment  was  performed  for  each  person  in  suc- 
cession,/fra/fy  with  a low  dispersive  power  easily  includ 
ing  in  one  field  of  view  the  whole  spectrum,  if  visible, 
from  A to  IT,  or  even  from  Y to  K ; and  nteumUy  with 


tance  in  the  jet  of  34  inches ; and  it  may  lie  sufficient  to  a higher  dispersive  power  showing  little  more  than  from 
describe  the  results  of  this  duy  only.  B to  E at  one  time. 

The  apparatus  1 may  say  worked  exceedingly  well  i Every  ohaerrer  agreed  that  no  visible  lines  whatever 
throughout  the  experiment — thanks  in  a groat  measure  to  I were  produced  by  the  steam,  hut  only  certain  chromatic 
Mr  Wheatley,  jun.,  who  had  assisted  in  making  the  I effeeta  of  broud  surface  character,  and  nearly  as  follows  ; 
arrangements  as  sanctioned  by  hia  father,  while  all  the  viz,  all  the  violet  and  almost  all  the  blue  disappeared, 
officials  at  St  Margaret’s  Work*  vied  with  each  other  and  j also  the  least  refrangible  part  of  the  red  cud, — leaving  thus 
with  their  chief  in  assisting.  A special  railway  engine 
was  told  off  to  get  up  ita  steam  in  the  great  circular  engine- 
house,  which  atcam  was  then  brought  down  to  the  plat, 
form  between  two  engines  by  a 12-foot  copper  pipe  and 


RIUMil'KUII  ASrroiXoniCAL  onstiiv ATIONS.  VOL*  xm. 


a very  much  shortened  spectrum  ; hut  shortened  far  mi  ire 
at  the  violet,  than  the  red,  end  ; while  within  tbo  portion 
left  outstanding  or  from  between  B and  C to  nearly  a* 
far  as  F,  both  the  true  yellow  and  all  the  vividness  of  the 

(app.  2 i) 
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n».C.UT  TO  Til li  ItoAUll  OF  VjSlTOBS,  lSTI, 


"“W  to  In*  struck  .lilt,— tlx-  wliol*.  rv.|  ..r  n.1<lwli 

|.tui  »f  (lie  s]«-.  truiu  <>.n turning  «>f  u wrl  of  l.lniiih  n*y 
J'll.k,  unlit  it  ] ‘ijoroo I nl  r.tii-f  into  greet.,  tit  A little 
l.eyol.il  1 1,  W ith  him  II  v Jiiiv  i nl ret  it  ml  yellow  appearing 

Alter  l.erfeetly  satisl)  ir.jr  oun»elve«  of  tine.*  r»  suits  frotn 
.!■  '..e,uv  then  |hmms1  11m-  sum-  gu.<  -light  tltru.t^h  ,1  Hal  si,  I,  si 
«Im»  pot  I, lid  will,  water,  boiling  )u>t  anil  taken  out  ofihe 
-mio  ei.piie  which  i.ml  previously  he.  ..  remlerinit  up  ite 
«Uam ; hut  Jtu  e]H-etr.il  rlmuge  on  Ihe  pun-  gas-light 
through  air  Cl, IJ  then  |.e  .1.-1. «tctl- either  ill  the  *ha|w 
•I  linen,  or  hi  alteration*  of  eolour,  oruliorteniug  of  either 
'■"•l ,jf  tlh!  *l“"  trum  ; only  l.n.gitu.liiial  marking*  appear,., |, 
•ho.  to  the  ramtbnem  of  th«  gi.v*  form  inn  tin-  pot. 

lienee  them  rei  ent  experiment,  have  nut  alleiwl,  hul 
have  eminently  cnlirnie.l  throe  of  |],e  late  lVincipnl 
I'-rl.n  n,  1M39;  showing  most  undoubtedly  that  not 
wal.  r,  blit  atoam  in  it  certain  transitional  »tulo  between 
an  invmihle  pm  and  an  opu.pie  cloud  is  nee.sMnry  to  pro- 
tl"'  t't'amntic  effect*  on  the  spectrum  described 
alatve  and  also  represented  in  the  third  division  of  Mate 
•"  ; hut  that  no  lines  arc  visihlc  when  tlm  experiment  U 
e.miluetcd  merely  or,  the  scale  of  one  jet  of  steam  from  » 
•tuartcr  inch  noule, 

W-niM  linr*  thi  n he  wen  if  n ,J<Wl.n 
'••fy  large  jet,  iron*  to  be  •* m | *ti I ? 

nn.t  1 cannot  say.  but  would  only  warn  iinvone  who 
Uonhl  try.  Hint  lie  must  set  tip  an  imonsulv  ,s.w.rful 
, ”Ut  for  transmission,  se  eing  that  even  our  ten-flame  -as 
burner  looked  very  dull  when  seen  through  the  one  snTull 
*'••*«!  jet : which  ruse  indeisl  10  to  15  foci  high  in 
the  -IU let  air  of  the  engin.  -house  und  was  feather, si  more 
or  less  hy  visible  vapour  through  its  whole  eMent,  save 

lh"  h'"1.2  w il,c,,r*  Ihrm  the  n.irrie,  and  then- the 
eolour  effort  disappears. 


siicli  jets,  or  one 


,,r  *tka*  Spkcthm.  Links,  mtku  M.  -Iansskn. 
iar!!rit'ronhil,r  M JlUWft,'n  mu"‘  «vidcntly  yield  the 

1C,  ft  W SST3! <l,y  •"*«  ^P'-^ncnt 

-he  stl.1.  m h atml  8t“am>  ,,rincil',,l  ‘•■<•fl.es, 
being  tw  only  ml;  ' W<  ln  ll11  t]»'  as 

■ Im.-.i  in  tl,,. •VH  W"'’1  tlle  W‘«*  lines  pr.v 
• m Ute  spectrum  of  stealu  artiliei  - 1 


also  i„  ;„r  ” T?"1  »ru»«inlly  raised.  And 

li'l.e.1  either  chart  e " ' \“m‘'*  h“  not  y«»  l">le 

<"  the  world  niimt  ZZIT  f “T""*  "f 
pr  .wisely,  in  the  a*t,n„  i f',r  mfnra“tion  us  t«  when-, 

his  steam  )ima  Iwve  for  him,  desrrihed 

I W „ the  teUurlL  rJI  " ^ ,,lc  -»« 
s.itHcbntly  definitive  f„r  the  nnTi.T'i  Unl  t]uit  '«  not 
-one  telluric  lino,  he  M W,,crcln-  " hile 

nate7  vupour,  hBV„  ^ > _*>•  Jaitssen  to  be  due  to  , „ ... 

Angfttriym  of  TjiraI^  ^ J Funouaceil  by  M.  M nTl^  tI,c  P01^*  n-rninjnblu  thnn  f),  .Jitty  nnd  like  oM 

di"L-Vfn  ItirliiiMi  fn<i 0.1  . 1 , carbonic:  ac^|  J ««»ty  ii»bii«-li%  confmtliiR  cneb  other.— ynt  with  tbe 

* ht‘r  ni»  tollnrir?  at  all  * aJ1‘4n,tUh  *llI,,rn»T  time  whru  ihe  bun  5i  t to  me,  !i"t  Binoniprt 
i’»  if  • «iiii|.i.s  Pa^’  nir  ovrr  mi*  aji.J  dwt.iut  hilli,  well  «i*l 


Litt  Imuiilog  this,  M.  liimsuir  Ii;l<  tlirnwniDot 

bWiH.v  ‘liHjuietin^  nj*jH‘ut  over  tlm  nliole  atluir  of  his< 
oxp.  riin.  ntH  on  Btfiun  uimI  from  a ntont  uiu*]jwUm]  quarter; 

Mi  llktM 

(I.)  In  lNlt>  M.  .lun^io  n had  ile^Lirmi  in  tlw Compter 
ItleinbiH  that  Ini*  nrquUition  uf  the  t»jxM*tniin  of  wnterv 
vu|H»ur  non  Id  <-iiab|r  him  to  tell  whether  that  cupital 
element  of  lil'e  wju*  contained  in  the  utmix*phere  of  other 
planet*  and  Ht.in» : and  lie  at  once  annramci’d  that  he  h^l 
alreaily  OMerUinml  that  it  was  w.uitiu^  in  the  $iiil  A 
similar  riturlu^i«>n  in  bo  far,  to  that  which  I rccentlv  ha*J 
the  Iniuourof  laying  before  the  Koynl  Astronomical  iJocietr, 
but  from  a totally  diifcn-nt  *pcctro«-opic  feature,  in  my 
pa|K*r  on  “ Auroral  and  oilier  faint  6|H?ctra  under  Biuall 
<liBpersi*nu" 

(2r)  Hut  in  IMP,  and  aguin  in  the  t’otnptoa  Hendup, 
vol.  U8,  p.  InlG,  .M.  Jansen,  while  he  pivs  the  pmtify- 

Jovimcii  that  U-miI#*  i4her  lines*  sjiccificit,  very  nnlnl-Ir 

line  A j»  dm*  to  irnteTj*  v*|cfiur, 

In  tin*  mg  year,  nnd  in  ihi'  Mnn*  nuldicntH'ii.  AL  .tt^lrmn 

annonnert*  hU  ilutcovery  that  1ni|1i  A.  uml  n— ■ while  riill  telluric— 
nr**  dne  not  to  nrnt^n.*  vapour  Imt  to  »oiue  cutnfMiud  mo*t 
ph>l»ably  carlM.iilc  m id. 

Thrirupjn  M,  Jiuimcd  in  tin-  wnm*  volutm*,  — in  §0  fur  os  I 
•Hi  VnUmil  hu  i \|thinn1ioTi,  ntkt  very  ^ilisfiu-ton  toltfiCTTvii  oflrr 
having  raid  it  nr«r  two  or  thn-r  linn*, — M.  inipt«vli»  1 *ny,  ndniil** 
what  M.  AngvitrYiiu  but  claims  pn<iittjr  f«*r  him^df,  in*0* 

miicb  ns  hr  hint,  when  mentioning  wlurt  a>|U«ixu  vapour  d«**> 
tout  lung  tfllorii*  limn,  in  a manner  qrtautljUd  tk*  ptx»iin\U.  *»d 
thereby  retainrd  s brond  nmr^n  for  unr  oth*  r po«iilile  gioev. 

Jo?  luv-eir,  siller  J hare  Iiitii  nblr,  with  properh*  amSjtd 
colon  re  I gln*^*ii,  to  fe*e  Inali  A and  a a*  well  in  a high,  n*a  Imr, 
nin  apei-tmtii.-  1 should  In*  glad  to  b*OT  wliat  are  the  prncf* 
obtain. -il  i-Ih  u line  tit  t the*«  lines  orr  tdluriv  nnd  Dot  BtJaT- 
And  heie  1 U-g  t.>  W aliened  ii  word  of  cxplnoatiou. 

In  II  loir  tuti-sji.  tnim  the  Utaes  *av  tliocac  t*ct«nd  finer  linr* 
enoijM^iog  the  mi  called  line,  or  tenlly  band  of  lido*  forming  *i,  do 
indcnl  ;i|pevr  to  be  thivlccr  and  bhichvr  than  with  n high  tan 
cjiectnun : l«it,  os  It  aeems  to  me,  only  IwcaUBf  tbey  nre  then 
M*t*n  nnder  louri*  fnvon  ruble  rin  iimouio  e«  of  iieiMmpanimcut  an»i 
jnvtiipeviti..n  of  light,  liy  mcnDs  of  the  ehronmtt-  i-irert  uf  the 
uloile  ntn:os|iherv  shotting  olF  all  stray  jllnrjiinHtion  far  mnrr 
effectually  than  can  la*  done  artificially  by  any  arrangement  of 
etdnorvd  glus»e*  utlaehed  to  the  spec trowc ope : the  elled  Ifing 
w much  a direct  i»ne  on  the  hum  theiUM'lvea,  as  an  indirect  one  ofi 
tin*  light  behind,  nml  up  either  aide  of  them.  Tim*  with  certain 
(oinbinatiuPH  of  eoloumd  gbw*es  it  ran  he  easily  slinu-n,  that 
according  um  there  is  one  eolult-blue  glass  less  or  wort,  the  line  4’ 
is  made  tn  ojijn-ar  either  half  n»  bruad  only.  *T  nearty  doubb  i* 
linxu],  as  It ; 1{  thru  rcinaiuing  mnstant,  ami  l'  Icing  the  \aridJt. 
but  in  aorh  cafee  it  is  »d»i>  tony  to  rce<^gI|l>l#,,  that  irhenevtf  C b 
**rvn  nartnu,  it.s  sp^etral  luiebgTuuml  is  triy  Itjight ; but  that  when 
it  la  men  thick  nnd  l>ma*1,  the  cnhalt-bluo  gU*s  has  round  * loffl 
•Urkcning  to  (t.iiso  over  that  part  of  the  background;  tc.  thr 
bwAgroon.l  «.f  C,  hot  hut  ex  tending  so  fur  na  B. 

Aguiti  wipe  other  oecisional  . Imnges  in  apectrol  lines  ajij'ror 
ahn  to  l*r  lit*  tit  iotas,  nnd  tn  depend  largely  uo  ii»c<:baiiif-il  it» pun  • 
i*m  in  the  nir : for  after  having  l*eh  ucctmlon^j  tn  the  wintir 
time,  when  looking  at  the  aun  through  detkio  anmke  of  a city,  1*» 


cn, 


2Hft. 


« . , <>j,  wiii  uiv»  aim  uot.mt  itnin, 

A*if.  | Sr  j;  y ( Utear  lines  were  sharp,  clean,  Mepnmit  uud  dbtinct, 
1,1,1  ,r"h|  uluiil  line  bluek  wires  held  before  a clew  nod  l 
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*ntf  intelligence  that  ho  lias,  fr< >ni  lug  temjmrary  mountain 
nlwiTOii  stain m in  the  Himalayas,  iluonvind  several 
«un  containing  watery  vapour,— yet  adds  thereto,  that 
the  spectrum  of  watery  vapour  in  these  stars  ia  bo  niurh 
mori*  strangle  marked  than  anything  lie  has  been  accus- 
to,  that  he  must  repeat  his  rhamticr  exjM-rimcnts 
on  steam,  employing  greater  thicknesses  uni  densities  of 
it  than  before. 

The  t *01/1  tin  or  Oiitaix  Staib. 

In  «ne  of  J>r  Huggins'  early  investigations,  already 
Kconn-  classic  in  the  annals  of  spectroscopy,  he  mentions 
ilini  the  spectrum  of  an  orange  coloured  atar  was  marked 
hy  havm>!  many  atreng  black  Fraunhofcr-linra  in  the  bine 
and  violet ; which  lines,  by  necessarily  catting  off  or  opt- 
ing up  the  chief  part  of  the  Mue  and  violet,  leave 
the  tvsl,  yellow  and  green  outstanding,  whence  was  pro- 
duced a resulting  orange  light  for  the  whole  star.  And 
again  a blue  star,  wna  found  by  him  to  give  a spectrum 
with  many  atnuig  block  lines  in  the  rod  and  yellow,  rutting 
off  then-fore  the  chief  part  of  lliat  coloured  light,  and 
leaving  the  bloc  and  violet  predominant. 

This  was  at  leant  a very  simple  theory  of  coloured  stars, 
dealing  aa  it  did  with  Fmunhofer'a  block  linos  ami  their 
*|«-ctnd  distribution,  only. 

l!ut  M.  Janssen  m-onls  (Comptcs  Kendus,  vol  fit*,  p. 
lolfi)  that  the  stars  in  which  he  found  pnsifs  of  watery 
vapour,  were  very  generally  oreiw-je  and  red  star*  ; while, 
of  watery  vapour  as  contained  in  the  telluric  atmosphere. 
In-  ha  l previously  announced  that  its  chaructcristir  black 
lias*  are  at  tlie  red  nn.l  r/rK.ur  end  of  the  spectrum. 
Whence  a conclusion  can  only  he  draw  n totally  at  variance 
with  that  of  Dr  Huggins, — or,  that  a red  and  orange  atar 
may  sometimes  have  its  principal  ldack  lines  not  in  tlie 
n/7-wiVe,  but  in  the  sumo,  end  of  its  spectrum. 

This  mutual  contradiction  of  two  of  the  greatest  sjiectnv 
scopists  of  the  age  may  lead  to  some  further  resources  of 
Nature,  for  producing  colour,  being  discovered,  other  than 
the  black  sjierlml  lines  acting  by  lu-gation  only.  And 
herein,  Principal  Forbes’,  ami  the  recent  St  Margaret's 
works',  experiments  on  steam,  as  well  as  M.  Janssen's 
own.  may  be  worthily  brought  into  view ; fur  these  all 
testify  that  tw/.irr  any  black  lines  are  produced  in  the 


continuous  epectrftm  of  light  passing  through  steam,  a 
ehr.nu.itie  effect  by  a totally  different,  and  we  may  say,  a 
far  more  powerful  agency,  is  produced. 

Totally  different  I venture  to  suggest,  because  all  the 
blue  and  violet  range  of  the  spectrum  is  stop)**]  off  with- 
out any  visible  sign  of  separate,  distinct,  black  lilies;  and 
wlmn  such  features  do  afterward*  appear,  they  come  out, 
not  where  the  oliscuration  was  densest  and  remains  most 
complete,  but,  according  to  M.  Janssen  in  the  red  part, 
where  there  has  Wen  no  oloru  ration  by  surface  at  all. 

Hence,  unless  it  can  ho  shown,  that  watery  vajxmr  sur- 
rounding the  photosphere  of  a star,  acts  in  a radically 
different  spectral  manner  than  when  it  intervenes  between 

an  oliserver  and  the  incandescent  enrbou  of  a gas  light, 

it  would  seem  (and  I speak  here  in  douht  ami  with  the 
view  nf  eliciting  information  and  deriving  instruction) 
that  its  fin!  effect  must  be  an  action,  of  which  a Kmun 
hofcr-line  measuring  apparatus  can  take  no  account. 

Such  stopping  out  of  large  spectral  regions  by  shadow 
or  surface  obscuration  might  indeed  at  last,  when  carried 
to  extreme,  leave  only  bright  lines,  interstitial  among 
such  broad  dark  spaces,  or  the  very  polar  opposite  of  a 
spectrum  with  black  lines; — but  meanwhile  there  remains 
the  anomaly  that  for  a steam  made  ml  light,  when  its  black 
lines  are  at  length  seen,  they  are  asid  by  M.  Janssen  not 
to  Is-,  where  they  onglit  to  be  according  to  Dr  Huggins, 
in  the  blue  and  violet, — but,  in  tho  red  and  yellow  ! 

More  titan  ever  necessary  is  it  therefore  that  steam 
black  linns  should  be  accurately  identifiable  by  place,  and 
certainly  distinguishable  from  other  lines  near  them  in  the 
spectrum.  Wherefore  if  M.  Janssen  should  not  speedily 
publish  his  observations,  which  it  ia  Wliered  are  just 
such  numerical  oliscrvatinns  of  spectrum  place  as  the 
world  now  n -quires, — it  is  much  to  be  hoped  lliat  our  own 
country,  whoso  welfare  is  so  largely  hound  up  with  steam, 
will  sjx-i-dily  enable  some  of  our  native  astronomers  to 
cX|wriment  on  wate  ry  vajxmr  to  an  oxtont,  and  with  a 
purity  and  jxiwer  of  sjieetra]  measure,  that  shall  give  us 
a standard  llritish  authority  for  what  are,  aa  well  as  what 
are  not,  steam  Bpcctral  line* ; and  this  not  only  in  their 
reversed  state  or  as  black  Fraunhofer  linos,  but,  byajipro- 
jiriate  experiment*,  as  bright  lines  also. 

C.  P.  s. 


^,'!^•~-lk'8l>,’,  '*'>8  Plate  ff  of  this  lieport,  hut  155  of  Volume  XIII,,  while  I am  desirous  to  warn  reader* 
once  again,— that  K ing  board  on  eye  sketches  only,  and  of  features  so  almost  infinitely  numerous,  and  tntally 
anomaluus  both  as  to  any  order  either  of  fineness  or  distance  ajmrt  ns  are  tho  Fraunhofer  linr*  of  tho  Solar  spectrum, 
and  with  ao  little  time  allowed  even  by  Nature  to  view  those  of  Telluric  origin, — the  pUte  cannot  pretend  to  be 
trustworthy  for  more  than  the  leading  features  of  the  strongest  lines, — yet  I am  Kmnd  to  acknowledge  the  untiring 
anxieties  and  efforts  of  Messrs  Vi.  A A.  K.  Johnston,  the  scientific  engravers,  to  rejiresent  not  only  all  the  details 
given  in  my  original  drawings,  but  such  developments  of  them  also  as  subsequent  deserijilions  were  able  to  assist 
tlu-m  with.  The  same  exceeding  care,  skill,  and  intelligent  real  will  be  found  to  characterise  also  their  treatment  of 
1 lutes  1 0,  5 J,  54  mid  others  in  \ ol.  X 1 1 1.  ; in-r  has  the  late  much  to  be  lamented  death  of  one  of  the  chief  partner* 
in  the  Firm.— though  a j.rofound  loss  which  the  world  at  large  will  feel  and  long  deplore,— been  allowed  to  interfen- 
with  the  most  indefatigable  attentions  being  paid  to  fulfil  even  the  verv  last  of  iny  desiderated  revises. 

c.  p.  & 
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APPENDIX  111. 

Fimnrial  Statement  of  On-  (tixrrrutonj,  KtlinOtnyh  for  1871,  \cith  IMuil * vf  ltn-  Annuul  Suns*  requirol ><■ 

easwiv  the  Efficiency  n/  the  fne/itutinn,  it * nUnitnl  tn  nn  getijet  It  111,  n II- 


The  whole  of  them;  »uiua  are  derived  from  Parliamentary  Grants,  ami  there  tint  uu  utheis. 
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Addition*! 
AUov  anna 
MMlit  fmm 
I ||  )l.  TrftsiJy. 


A — PERSONAL  SALARIES. 

(I.)  The  Astronomer  Royal  fur  Scotland,  under  the  name,  by  a [Hiy-offioc  accident 
or  convenience,  of  " Professor  of  Practical  Astronomy  in  the  University  ot 
Edinburgh”  (an  entirely  Honorary  or  fictitious  appointment  as  well  for 
emolument  as  for  any  obligatory  work  oouiuscted  with  it),  but  iu  intention, 
and  according  to  express  statement  under  lloyal  signature  in  the  present 
ineum bent's  own  apppointment  during  Her  Majesty’s  Reign,  and  Ins  IV 
deccwior’s  appointment  in  tho  late  Reign, — for  the  duties  of  the  former,  i.e.  U>e 
Astronomer  Royal's,  ofTice  alone;  or,  for  “applying  himself  with  diligenee 
and  real  to  making  Astronomical  observations  with  the  instruments  of  the 
Ruyul  OlwcrvaUiry,  Edilibutgll,  for  tho  improvement  of  Astronomy,  Geo 
grapliy.  Navigation,  and  other  allied  sciences," — documentary  evidence  of 
which  appropriation  of  his  time  is  ordered  to  he  reported  at  staled  intervals 
to  H.  M.  Principal  Secretary  of  State  for  Home  Affairs  : fur  annum,  K3CM1 

(l.'l  The  Astronomer  Royal  for  Scotland,  both  by  namu  and  in  intention,  l011 

(This  is  a late  addition,  accorded  by  Government,  on  account  of  the  total 
insufficiency  of  the  former  sum,  after  an  experience  of  30  years,  for  the 
duties  of  the  situation.) 

().*)  A residence  (nearly  free)  for  the  same  officer  at  15  Royal  Terrace,  Edinburgh. 

This  is  a new  house,  recently  built  by  Government,  containing  several  public 
rooms  for  the  use  of  the  Royal  Observatory,  besides  the  Astronomer's  private 
apartments ; and  ia  so  very  much  more  suitable  to  Astronomical  life  and 
work  than  the  Astronomer's  former  house,  that  it  must  li«  regarded  as  a 
ntoBt  admirable  move  on  the  part  of  H.  M.  Government,  and  the  chief  boon 
they  have  conferred  on  the  Observatory  of  the  Into  Astronomical  Institution 
of  Edinburgh  since  they  lirat  came  into  use  or  possession  of  that  building  37 
years  ago, 

';•)  first  Assistant  Observer,  after  37  years  of  service,  gu  t annum, 

) A free,  but  too  contracted,  residence  in  the  lower  called  "the  Old  Obscrva- 
lory.  withm  Urn  grounds  of  the  present  Royal  Observatory.  An  important 
n U-  iTr  l,”  C ul;<:ul>''”*  by  a resident  officer ; but  tho  present  building  is 
ms  e ictive,  nnd  urgently  requires  snm«  improveinent  and  extension  for 
tho  permanent  efficiency  of  the  olhce  and  it*  holder. 

! vi  ,B!t0n<!  £**"*  ° Wv6r>  P"  

<mn.  to£50  ' u^r'Jh'giad  computation  pay,  /„r  nun. - increasing  l,y  £10 per 

t3.  -)  Ao  residence  yet  accorded,  but  held  to  be  very  desirable. 
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Proirlil  j Additional 
Allo«W<«i  I AUimniire* 
1mm  II.  M.  Nought  from 
Trtmrary.  II.il  Treuntiry 

II  -« HWBKVATi HfV  AI.U  iWAXCES. 

(1.)  P»r  lighting.  cleaning,  warming,  servants'  wages,  repair  of  iiutnuncnto,  l*»,k 
binding,  postage,  stationery,  ami  nil  contingent  expenses,  except  the  archi- 

tectnml  maintenance  of  tlic  buildings,  i*>r  nuunm,  ....  £250  n (i  £550  0 0 
('llitH  »um,  tliougli  more  than  it  used  to  !*•,  unit  though  it  has  improved 
the  internal  condition  of  the  Observatory  greatly  over  its  state  several 
y«*m  ago,— i*  yet  found  to  be  sadly  insufficient ; for  it  allows  of  no 
purchase  of  new  apparatus,  no  important  improvements  or  salutary 
rliangca  such  a*  experience  and  use  suggest  from  time  to  time,  no 
*|ss  ial  investigations  of  physical  circumstances  and  difficulties  which 
often  crop  up  during  long  series  of  astronomical  observation*,  no 
purchase  of  new  books,  not  even  the  complete  binding  of  the  old  and 
present  ones,  and  limits  the  foreign  correspondence,) 

(2.)  For  Meteorological  for  the  Registrar-General  of  I'.irtbs,  Heaths, 

Ac.,  in  Scotland  ; idao  printing,  stationery.  Ac.,  for  the  same, /*v- . 100  (>  o I 

(it.)  The  architectural  maintenance  of  the  Koyal  Observatory  buiMings  is  assigned 
by  government  to  the  Dike  of  II.  M.  Works,  ami  is  attended  to  l.y  the 
l-s-al  •Superintendent  thereof,  |{.  Matheson,  Eap,  in  a tint-rate  and  most  satis- 
factory manner, 

l > I be  printing  of  the  Astronomies!  Observations  is  conducted,  by  older  of 

I the  rare  and  sii|«!Tintehdener  of  II.  M.  Stationery  Office, 

and  is  highly  approved, 

) I In  n*  is  a Hoard  of  \ Lsitors  to  the  Itoyal  < thaervatniy,  Edinburgh,  consisting 
of  10  Members,  5 official  and  5 unofficial,  but  all  of  them  decided  on,  and 
ap|s>iiited  l>y  ||.  M.  Government  ; the  unofficial  Members  being  no  chosen 
as  to  represent  both  the  late  Astronomical  Institution  of  Edinburgh  which 
originated  and  actually  built  the  present  OWrvatory.  and  several  other 
As* iciations,  and  Classes  of  Citizens,  some  of  whom  have  in  latter  year* 
bi-cn  more  or  less  donors  to,  and  benefactor*  of,  the  Observatory,  in  its  various 
.•If.rts  for  iflniuriHij  Astronomy.  Tliis  Hoard  receive*  n printed  Report 
from  the  Astronomer  once  a year,  aud  communicates  thereon  with  H.  M. 

Government,  as  represented  by  the  principal  Secretary  of  State  for  Home 
Affairs. 

Iho  services  of  the  lloanl  am  entirely  Honoraiy,  except  in  the  receipt  of  a 
r"pv  of  the  publications  of  the  Observatory,  and  perhapa  may  remain  so;  hut 
the  Astronomer  K,  for  Scotland  eonsidcis  that  a salary  for  the  Member  who 
a<-ts  as  Snrfrlnr^  In  the  Board  would  bo  highly  expedient,  iu  view  of  the 
mon'  onerous  ami  positive  character  of  the  duties  which  fall  to  his  abate, 
and  nspiire  to  be  both  promptly  and  punctually  performed. 

C.  P.  S. 


Total  additional  allowance,  as  per  Note  on  page  a 112,  to  secure  the 
efficiency  of  the  Institution,  . 


£1050  0 O 


KniXMHull  ASTHONOlllOAt.  OMtiHVATMXS.  Vol.  XIII. 


(an-.  2 k) 


t 


Digitized  by  G 


I:  1-24 


report  to  the  Hoard 


APPENDIX  IV. 

ANNUAL  M KAN'S  FOn  QUARTERLY  EPOCHS,  OF  THE  HOCK  THERMOMETERS  AT 
THE  ROYAL  OBSERVATORY,  EDINBURGH,  FROM  18:57  TO  1871,  GRAPHICALLY 
REPRESENTED  ON  PLATE  3 OF  REPORT,  RUT  12  OF  VOLUME  XIII. 
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